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OenepanvHas pabovass mporpamMma To ydeOHOMY TmpeameTy «MaremaThka
(yrayOneHHbIN ypoBeHb) (IpeaMeTHas o0acTh «Marematrka u nHpopMaTrkay) (anee
COOTBETCTBEHHO — IIpOrpaMMa 1o MaTeMaTHKe, MaTeMaTHKa) BKIFOYAET TOSCHUTEIHHYIO
3aIHCKY, COAEP)KaHNe OO0yUYeHUs, TFIAaHUPYEMBIE PE3yJIbTaThl OCBOCHHS TIPOTPAMMBI 110
MaTeMaTHKe, TEeMaTUYeCKOe TUIaHUPOBaHUE, MEepeveHb (KoaupukaTop) MpoBepsSeMBIX
TpeOOBaHUII K pe3yJbTaTaM OCBOCHHS OCHOBHOW 0O0pa3oBaTENbHON MPOTPaMMBI
CpeaHero oo01iero o0pa3oBaHus U JIEMEHTOB COJICPKAHUSI IO MATEMATHUKE.

[TosicHuTenpHAS 3aMKCcKa OTpaXkaeT OOIIME eI U 3a/la4l U3YYCHUS MaTEeMAaTHKH,
XapaKTePUCTUKY TICUXOJOTHYECKUX TMPEANMOChUIOK K €€ W3YYCHHIO O0ydYaroluMHUcH,
MECTO B CTPYKType Yy4eOHOro IUIaHa, a TaKXe MOIXOIbI K OTOOpY coaepKaHus, K
ONPENCTICHUIO  TUIAHUPYEMBIX pe3yJbTaTOB U K CTPYKTYpE TEMaTHYECKOTO
TUTAHUPOBAHMUSL.

Conepxanne OOydYeHHS PACKPBIBACT  COJEP)KATEIbHBIC JIMHUH, KOTOPHIC
npemiaraloTcs JUisl 00s3aTeIbHOTO HM3YUYEHHUs B KaXKJIOM KJIacce Ha YPOBHE CPEIHETO
oO1iero oOpa3oBaHusI.

[Inanupyembie pe3ysbTaThl OCBOCHUS MPOTPAMMBI MO MAaTeMaTHUKE BKIIOYAIOT
JUYHOCTHBIE, METaIllpeIMETHBIC PEe3yJIbTaThl 3a BECh NEPHOJ OO0yueHHS Ha YPOBHE
CpeIHEero o0IIero oopa3oBaHus, a TaKKe MPEAMETHBIE JOCTHKEHHUS 00ydaroerocs 3a
KaXJIbIH T0J1 00y4eHHUS.

HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma o MaTeMaTuKe yriyOJIEHHOTO YPOBHS /Ui 0OYyYaroIIMXCsl Ha ypOBHE
cpea”ero oOiero ooOpa3oBanusi pazpadorana Ha ocHoBe DPI'OC COO ¢ yuerom
COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM, TPEABABIAEMBIX K MaTeMaTHYECKOMY
o0pa30BaHUI0, U TPAIUIIMA POCCUICKOTO OOpa3zoBaHus. Peanmuzamusi mporpaMMsbl 10
MaTeMaTUKe 00ECIeYnBACT OBJIAJICHUE KIIFOUEBBIMUA KOMIIETECHIIUSMU, COCTABJISIIOIIMMHU
OCHOBY IS CaMOpPa3BUTUSI U  HENPEPHIBHOTO  OOpa3oBaHUs, IIEJIOCTHOCTH
OOIIEKYyIbTYPHOTO, JUYHOCTHOTO M  TO3HABATEJBHOTO  PA3BUTHUS  JTUYHOCTHU
oOy4Jaromxcsi.

B mporpamme 1o mareMaTuke Y4YTEHBI WU W TOJOKEHUS KOHIEMIUU Pa3BUTHUS
MaTeMaThdeckoro oOpazoBanusi B Poccuiickoit @enepanuu. Marematuyeckoe
oOpa3oBaHHE JOHKHO peliaTh 3a7ady oOOeCleueHUs: HEOOXOJMMOro CTpaHe YHclia
oOydJaronmxcs, MaTeMaTH4eCcKas TIOJrOTOBKA KOTOpPhIX Obuta OBl JTOCTATOYHA JJIS
MPOJIOJDKEHUS 00pa30BaHMs MO PA3IMYHBIM HAIpaBICHUSM, BKJIIOUYas MPETOJaBaHUC
MaTeMaTUKH, MaTeMaTUYeCKHUe HccleqoBaHus, paboTy B cdepe HMHPOPMALMOHHBIX
TEXHOJIOTMA W JpPYyrux, a Takxke OOechedeHusl IS KaxIoro oO0ydaromierocs
BO3MOXXHOCTH  JIOCTHUXKEHUSI ~ MAaTE€MaTUYECKOM  MOJATOTOBKA B  COOTBETCTBUM
C HeoOXOAUMBIM eMy ypoBHeM. Ha perieHue 3TuX 3ajau HalleJieHa Mporpamma Iio
MaTeMaTHKe YIIIyOJICHHOTO YPOBHSL.
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Heo0xoaumMocTh MaTeMaTHUECKOM MMOATOTOBKH 00YCIOBIEHA 00YCIOBIEHO POCTOM
YHCJia CIEeIMaIbHOCTEN, CBSI3aHHBIX C HEITOCPEICTBEHHBIM MPUMEHEHHEM MaTeMAaTUKH (B
chepe PKOHOMHKH, OHM3HECE, TEXHOJIOTMYECKHX O00]acTsAX, T'yMaHUTApHBIX cdepax).
KomnuectBo oOyuwarommxcsi, AJii KOTOPbIX MaTeMaTHKa CTaHOBUTCA (DyHAAMEHTOM
o0Opa3oBaHusl, TUIAHUPYIOLIUX 3aHUMATHCS TBOPUECKON U UCCIEA0BATEIbCKON paboTol B
o0nacTu MaTeMmMaTukd, WHPOPMATHKH, (U3UKH, SKOHOMUKH W B JPYTHUX O0OJIACTSX,
YBEJIMYUBAETCS, B TOM YUCJIE C YUYETOM OOYYaroUuIuxcs, KOMy MaTeMaThka Hy>KHa JJis
UCITIOJIb30BAHUS B MPO(ECCUIX, HE CBSI3aHHBIX HETIOCPEJACTBEHHO C HEH.

[lpuknanHas 3HaYUMOCTh MaTEeMaTHKU OOYCIOBJIEHA TeM, YTO €€ MPeaIMETOM
ABJIAIOTCS (DyHIaMEHTaIbHBIE CTPYKTYPhl HAILIETO0 MHUpA: MPOCTPAHCTBEHHBIE (POPMBI U
KOJMYECTBEHHBIC  OTHOIICHUSA, (YHKIWOHAIBHBICE 3aBUCUMOCTH W  KaTErOpuu
HEOTPEICNEHHOCTH, OT MPOCTEHIINX, YCBAaUBAEMBbIX B HEMOCPEACTBEHHOM OIIBITE, 10
JIOCTATOYHO CJIOYKHBIX, HEOOXOUMBIX JJI pa3BUTHS HAYUHBIX U TEXHOJIOTUUECKHUX UICH.
be3 KOHKpETHBIX MaTEeMaTHYCCKUX 3HAHWK 3aTPyJHECHO IMOHUMAaHWE MPUHITUIIOB
YCTPOMCTBA W HMCIOJIL30BAHUSI COBPEMEHHOW TEXHHMKH, BOCIPUATHE W MHTEPIIpETAIUs
pa3HOOOpa3HOW  COLMANbHOM, SKOHOMMYECKOH, MOJUTHYECKOW  MH(OpMaluu,
Mano3(ppexkTrBHA MOBCEIHEBHAs NpPAKTUYECKas HeATeabHOCTb. Bo MHOrmx cdepax
poecCUOHANILHOM IeATETLHOCTH TPEOYIOTCS YMEHUS BBIOIHATH PACYEThI, COCTABIIATH
QITOPUTMBI, TPUMEHATh (HOPMYIIBI, TPOBOIUTH TEOMETPUUYCCKHE M3MEpPEHUS W
MOCTPOEHUSI, YUTATh, 00pabaThIBaTh, HHTEPIIPETUPOBATH U MPEACTABIATH HHHOPMAIIUIO
B BUJIE TaOJMII, TUarpaMm U rpadMkoB, TOHUMATh BEPOSATHOCTHBIN XapaKTep CIIy4dalHbIX
COOBITU.

OnHOBpPEMEHHO ¢ pacHiMpeHreM cep NPUMEHEHHS MaTEMaTUKH B COBPEMEHHOM
obmiecTBe Bce Oosiee BaKHBIM CTAaHOBUTCS MAaTEMaTHYECKHH CTWJIb MBIIUICHHS,
NPOSIBIISIIONINICS B ONPEIEICHHBIX YMCTBEHHBIX HaBbIKax. B mporecce u3ydeHus
MaTeMaTUKH B apceHald TMPUEMOB M METOJOB MBIIUICHHUS YEIOBEKAa E€CTECTBEHHBIM
00pa3oM BKIIIOYAIOTCS MHIYKIUS W ACAYKIHWs, 0000IIeHHe M KOHKPETHU3AIHs, aHAJIN3
U CHUHTE3, Kiaccu(uKaIus U cucTemMaTu3anus, abcrparupoanue 1 aHajaorus. OObEeKThI
MaTEeMaTHUECKUX YMO3AKJIIOUEHUH, TpaBUia MX KOHCTPYMPOBAHUSA PACKPHIBAIOT
MEXaHM3M  JIOTHYECKHX  TOCTPOCHUH,  CHOCOOCTBYIOT  BBIpAaOOTKE  yMEHHS
dbopmynupoBaTh, 0OOCHOBBIBATH U JIOKA3bIBATh CYXKIEHUS, TEM CaMbiM (POPMUPYIOT
JOTUYECKH CTWJIb MBINUICHUA. Beaymmas ponb NPUHAAICKUT MaTeMaTHKe B
bopMHpPOBaHUN ANTOPUTMUYECKON KOMITOHEHTHI MBIIIUICHUS W BOCHHUTAHUM YMEHHM

JICUCTBOBaTh MO  3aJaHHBIM  QJITOPUTMaM,  COBEPLICHCTBOBAaTb  U3BECTHBIC
M KOHCTPYUPOBATh HOBbIE. B mpolecce pemeHust 3a7ady — OCHOBBI JJIsI OpraHu3aluu
y4eOHON JNESITeNIbHOCTH Ha YpOKax MaTeMaTHKH — Pa3BHBAIOTCS TBOPYECKas

Y TIPUKJIAJIHAS] CTOPOHBI MBIIIUICHHUS.

OOyueHne MaTeMaTHKe JAeT BO3MOXKHOCTh Pa3BUBATh y OOYyYaIOLIUXCS TOYHYIO,
palMoOHaNbHYI0 U MHGOPMATUBHYIO pe€4b, YMEHUE OTOMpATh HamOoJiee MOJIXOJSALINE
S3bIKOBBIE, CHUMBOJHMYECKHE, IpauuecKkue CpeAcTBa IJIsl BBIPAXKEHHUS CYXIACHUA U
HarJISAHOTO UX NPEICTABICHUS.
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HeoOxoaumbiM KOMMOHEHTOM OOIIeld KyJIbTYphl B COBPEMEHHOM TOJIKOBAHHH
ABJIIETCS 0011I€€ 3HAKOMCTBO C METOJJaM1 TTO3HAHUS ACHCTBUTEIBHOCTH, IIPEICTABICHUE
O MpeaMere U METOJIe MaTeMAaTHKH, €ro OTJIUYHMSIX OT METOJOB E€CTECTBEHHBIX U
TYMaHUTAPHBIX HayK, 00 OCOOCHHOCTSX IPUMEHEHUS MATeMaTUKH IS PEIICHUS
HAy4YHbIX U MPUKIAAHBIX 3a1a4d. MaTtemaTtudeckoe 0oOpa3oBaHHEe BHOCUT CBOM BKJIaJ B
dbopMupoBaHue o011 KyJIbTyphl YeTOBEKA.

N3yuenne MareMaTWKu CIOCOOCTBYET ASCTETUYECKOMY BOCHHUTAHHUIO YEJIOBEKA,
MOHUMAHUIO KPAaCOThl W W3AIIECTBA MAaTEMAaTHYECKHX PACCYXKIACHUH, BOCIPHUATHIO
TreOMETPUUECKUX (POPM, YCBOCHHIO HJIEU CUMMETPUHU.

[TpuoputeTHbIMU LIETsIMU 00yUeHMs MaTemaThke B 10 — 11 kiaccax Ha yriryOJieHHOM
YPOBHE MPOJIOKAIOT OCTABATHCS:

dbopMHpOBaHHE NEHTPAIBHBIX MAaTEeMAaTHUYECKUX TMOHSATUH (YMCIO, BEIUYHMHA,
reoMeTpuyeckas (Qgurypa, TIepeMeHHas, BEpPOSTHOCTh, (DYHKIHSA, TMPOU3BOIHASI,
MHTErpai), 00eCrneynBaIOIIUX MTPEEMCTBEHHOCTh U MEPCIIEKTUBHOCTh MATEMATUYECKOTO
o0Opa3oBaHus 00yYarOLIUXCS;

MOJIBEICHUE OOYyYaIOIIMXCd Ha JOCTYIHOM JUIsl HUX YpPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMAaTUKH W OKPYKAIOIIET0 MUPa, TOHUMAHUIO MAaTEMAaTHKH KaK YacTH
oO11el KyJIbTYphI YEJIOBEUECTBA;

pPa3BUTHE MHTEIUICKTyalIbHBIX M TBOPYECKUX CHOCOOHOCTEH O0O0yyaromuxcs,
MO3HABATEJILHON aKTUBHOCTH, MCCIICOBATEIbCKUX YMEHUH, KPUTUYHOCTHA MBIIIUICHHUS,
WHTEpeca K U3YUCHUIO MaTEMaTHKH;

dbopmupoBaHre (PYHKIIMOHAIIBHOM MaTEMaTUYECKOM TPaMOTHOCTH: YMEHHS
pacno3HaBaTh MaTeMaTHYECKHUE AaCHEeKThl B PEAIbHBIX JKU3HEHHBIX CHUTYaIUsIX
U TpH U3YYCHUU JPYTHX YyYEOHBIX TIPEAMETOB, TMPOSIBICHUS 3aBHCHUMOCTEH
U 3aKOHOMEPHOCTEH, (opMynMpoBaTh WX Ha S3bIKE MaTEeMaTHKH W CO37aBaTh
MaTeMaTUYeCKUe MOJIeNIM, TPUMEHITh OCBOCHHBIM MAaTeMaTHYeCKHMl ammapar s
peIIeHNs TMPAKTHKO-OPUECHTUPOBAHHBIX 3a7ad, HWHTEPIPETUPOBaTh H OICHUBATH
MOJIyYCHHBIC PE3YJIbTATHI.

OCHOBHBIMM JIMHUSAMHU COjiepkaHusi MatemMaTuku B 10 — 11 kiaccax yrinyOiaeHHOTo
YpOBHS  SBISAIOTCS: «YUucina W BbIUMCHEHHs», «Anredpa» («AnreOpandeckue
BBIPOKEHUS», «YPaBHEHHUS U HEPaBEHCTBay), «Hadama maTeMaTH4eCKOro aHain3ay,
«T'eometpus»  («['eomerpuueckue ¢urypsl U uUX CBOWCTBay, «M3mepeHue
TE€OMETPUYECKUX BENUYHMHY»), «BeposTHOCTP W cTaTUCTHKa». JlaHHbIE JTUHUH
pa3BUBAIOTCS APAIEIBHO, KAX/1asi B COOTBETCTBHH C COOCTBEHHOM JIOTUKOM, OTHAKO HE
HE3aBHCHUMO OJ/IHA OT JIPYTOil, a B TCCHOM KOHTAKTe U B3auMoaercTBuu. Kpome storo, nux
OOBENUHSACT JIOTMYECKAsi COCTABISIONIAs, TPAJAUIMOHHO TIPUCYIIAs MaTeMaTHKE H
MPOHMU3BIBAIONIAST BCE MAaTeMAaTHUYEeCKHUE KYpChl W COJEp)KaTelbHbIE JIUHUMU.
CdopmynupoBannoe Bo ®I'OC COO TpeboBaHUE «yMEHHE ONEPUPOBATH MOHATUSIMU:
oTpeseNieHNe, aKkCuoma, Teopema, CIEJICTBUE, CBOMCTBO, MPHU3HAK, IOKAa3aTeNIbCTBO,
paBHOCHIILHBIE (POPMYITUPOBKH, YMEHHE (POPMYIUPOBATH OOPATHOE U MTPOTUBOIIOIOKHOE
YTBEP)KJICHUE, TPUBOIUTH TPUMEPHI M KOHTPIPUMEPHI, MCIOJIb30BaTh METO/I
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MaTeMaTUYECKOW HMHIYKIIMU, TPOBOJUTH J10KA3aTENIbHbIE PACCYXIEHUS MPU PEUICHUU
3aJlay, OLIEHUBATh JIOTMUECKYIO MPABWIBHOCTb PACCYKJIEHUN» OTHOCUTCS KO BCEM
y4eOHbIM KypcaMm, a (GOpMHpPOBAaHUE JOTHYECKUX YMEHUU paclpelessieTcss M0 BCEM
rojiaMm oOy4eHusI Ha YpPOBHE CPEIHETO 00IIero oOpa3oBaHuUs.
B cootBerctBUn ¢ ®I'OC COO MaTemaTHKa SBISIETCS 00s13aTEIbHBIM MTPEIMETOM
Ha JIaHHOM YypoBHE o0Opa3oBanus. Hacrodiieit nporpaMMoil 1O MaTeMaTHKE
npeaycMaTpuBaeTCs HM3y4deHHe ydeOHoro mpenmera «MaremMaThka» B paMKaxX Tpex
y4eOHBIX KypCOB: «AnreOpa M Hayajda MaTeMaTHYEeCKOTO aHaiau3a», «l'eomeTpusy,
«BeposaTHOCTh U cTaTuCTHKA». DOPMHUPOBAHUE TOTHUECKUX YMEHHUM OCYIIECTBIISECTCS HA
NPOTSHKEHUHU BceX JieT oOy4deHHsi Ha YpOBHE cpeaHero oomiero oOpa3oBaHUs, a
AJIEMEHTHI JIOTUKU BKJIFOYAIOTCS B COJIEPKAaHNE BCEX HA3BAHHBIX BBIIIEC YICOHBIX KYPCOB.
OO0m1ee yncio 4acoB, pEKOMEHI0BaHHBIX JIJISl U3YUEHUS] MaTeMaThku, — 544 yaca:
B 10 xacce — 272 yaca (8 yacoB B HeJiento), B 11 kitacce — 272 yaca (8 4acoB B HEJIEIIO).
Bo3MoxkHa KOppEeKTUPOBKA OOIIIETO YKCIIa YACOB, PEKOMEHOBAHHBIX JIJISl U3YUCHUS
peaMeTa, C YY4eTOM HHJMBHIYaJIbHOTO TOJX0/a O00pa30BaTEIbHBIX OpraHu3aIui
K YIIIyOJICHHOMY M3yYE€HHIO MAaTEMaTHUKH, B paMKaxX COOIIOACHUS THUTHEHUYECKUX
HOPMAaTHBOB K HEJIETLHON 00pa3oBaTeIbHON Harpy3Ke.
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INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOT'PAMMBI
IO MATEMATHUKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:xaaHCKOro0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh TPAXKJIAHCKON IO3MIIMK OOYy4YaroIIerocss Kak aKTHUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCHUHCKOTO OOIEeCTBa, IMPEACTABICHHE O MaTeMaTHYECKHUX
OCHOBax (YYHKIIMOHUPOBAHUS PA3JTUIHBIX CTPYKTYD, SIBJICHUH, MPOIEAYP TPAXKTAHCKOTO
oOmiecTBa (BBIOOPHI, OIIPOCHI U APYTroe), YMEHHE B3aWMOJICUCTBOBATh C COITMATIBLHBIMU
WHCTUTYTaMH B COOTBETCTBHUH C UX (QYHKIIUSIMHA U HAa3HAYCHHUEM;

2) IaTPMOTHYECKOT0 BOCTIUTAHMS

c(hOPMHUPOBAHHOCTh POCCHIMCKONW TPa)KTAaHCKOWM HIEHTUYHOCTH, YBaKCHUS
K MpOIUIOMY M HACTOAIIEMY POCCHUMCKOM MATEMATHUKH, IIEHHOCTHOE OTHOIICHUE
K JOCTHKCHUSAM POCCHMCKMX MATEMATUKOB M POCCHUUCKOM MAaTE€MaTHYE€CKOW IIKOJIBI,
MCIIOJIB30BaHUE ATUX JIOCTUKEHUM B IPYTUX HAyKaxX, TEXHOJOTHX, cpepax SKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHUS:

OCO3HaHUE JyXOBHBIX IIEHHOCTEH PpOCCHUHWCKOro Hapoaa, chHOPMHUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHHUSA, ATHUYECKOTO TMOBEICHHMS, CBSI3aHHOTO C MPAKTUYECKUM
IPUMEHEHUEM JOCTHKEHUN HAayKd U JEATENBHOCTBIO YUEHOTO, OCO3HAHME JIMYHOTO
BKJIaJ]a B [IOCTPOEHUE YCTOWYMBOr0 OyIyIlEero;

4) 3¢TeTHYEeCKOr0 BOCIIMTAHMSI:

ACTETUYECKOE OTHOLIEHWE K MHUPY, BKIIOYas JCTETUKY MATEMATUYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/ay, PEIICHWH, PaCCyKIEHUW, BOCIPUUMUYUBOCTH K
MAaTEMAaTUYECKUM aCIEKTaM Pa3JIMYHbIX BUIOB UCKYCCTBA,

5) pu3n4ecKoro BOCIIUTAHUS:

c(OpMHUPOBAHHOCTh YMEHHUS TNPHUMEHSATh MaTEMaTHUSCKHE 3HAHUS B HHTEpecax
3I0pOBOTO W 0Oe€30macHoro oOpa3a »W3HH, OTBETCTBCHHOE OTHOIICHHE K CBOEMY
3I0POBBIO  (3710pOBOE TMHTaHUE, COATAHCUPOBAHHBIM PEXKUM 3aHATUM U OTIbIXA,
peryispHas pu3ndeckas akTUBHOCTD), (PH3NYECKOE COBEPIICHCTBOBAHUE MPU 3aHATHIX
CIIOPTHBHO-03/I0POBHUTEIIBHOM JIESITEIIHHOCTBIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHHE IIEHHOCTH TPYAOIIO0US, MHTEPEC K Pa3IuIHBIM
chepam TNPOPECCHOHAIIBLHON JEATeTLHOCTH, CBS3aHHBIM C MAaTEMaTUKOM U ee
NPUJIOKEHUSIMA, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP Oyaymed mnpodeccuun
U pean30BBIBaTh COOCTBEHHBIC JKW3HEHHBIC IUIAHBI, TOTOBHOCTh M CIOCOOHOCTH
K MaTeMaTH4eCKOMy OOpa30BaHHIO U CaMOOOPA30BaHUIO HA MPOTSKEHUU BCEU KU3HH,
TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PCIICHHUU MPAKTHUYECKHUX 3a/Ja4 MaTeMaTHYeCKON
HAIPABIIEHHOCTH;
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7) 3K0JIOTHYeCKOr0 BOCIINTAHHUS:

c(hOPMHUPOBAHHOCTH IKOJOTUUECKON KYJbTYphl, TOHUMAHUE BIUSHUS COLIMAIBHO-
HKOHOMUYECKHUX MTPOLIECCOB HA COCTOSIHUE MPUPOIHON U COLIMAIBHON CpeJIbl, OCO3HAHUE
rII00aNbHOTO  XapakTepa JKOJIOTMYECKUX MpoOJeM, OpHEHTalus Ha MPUMEHEHHE
MaTeMaTHYECKUX 3HAHUW JUIS pelIeHHs 3aJad B O0JIaCTH OKpYXKalollel cpemsl,
IUTAHWPOBAHMUE TOCTYNKOB M OLEHKM UX BO3MOXKHBIX MOCIEACTBUM ISl OKpY’KaroLIeH
Cpenbl;

8) HeHHOCTH HAYYHOT' 0 TO3HAHUS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKU U OOIIECTBEHHOW MPAKTUKHU, MTOHUMAHUE MAaTEMAaTHUYECKON HAYKH Kak
cdephl YeIIOBEUECKOMN EeITeIbHOCTH, ITAIIOB €€ Pa3BUTUS U 3HAYUMOCTH TSI PA3BUTHS
UBUJIM3AIIUM, OBJIAJCHHUE S3BIKOM MATEMaTUKA U MaTEMaTUUYECKOM KYJIbTYpOM Kak
CPEICTBOM MMO3HAHUSA MHUpa, TOTOBHOCTH OCYIIIECTBISATh MPOEKTHYIO U
HCCJICIOBATENIbCKYIO ICATEIbHOCTD HHANBUIYAJIBHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

B pesynbrare uzyueHus: MaTeMaTUKUd Ha YPOBHE CPEIHETO OOIIEro 0Opa3oBaHUs
y oOyyaromierocsi 0yayT chopMUpOBaHbI MO3HABATEbHBIE YHUBEPCAIbHBIE YUEOHBIC
JENUCTBUSI, KOMMYHUKATHUBHBIE YHUBEpCAJIbHbIC Yy4eOHbIE JEWUCTBUS, PEryJISTUBHbBIC
yYHUBEpCAIbHBIC YIeOHBIC TEHCTBUS, COBMECTHAS IS TEIBHOCTb.

Ilo3HaBaTeibHbIe YHUBEpPCAJIbHbIE Y4eOHbIEe NeCTBUS
Bba3oBble Jlornueckue 1ecTBUs:

BBISIBISITE M XapaKT€pU30BAaTh CYIIECTBEHHbIE IPU3HAKK MaTEMaTHYECKHUX
OOBEKTOB, MOHATHM, OTHOIIEHUN MEXIY MOHATHAMH, (HOPMYIMpPOBATH ONpPEIEICHUS
NOHSATUH, YCTAaHABIMBATH CYIIECTBEHHBIM MPU3HAK KiIacCU(UKAIIMU, OCHOBAHUS JJIS
000O0LIEHNS U CPaBHEHUSI, KPUTEPUH ITPOBOAMMOIO aHAIIN3A,

BOCIIPUHUMATh, ((OPMYIUPOBATH U IPEOOPA30BLIBATH CYKACHHS: YTBEPAUTEIbHbIC
U OTpHILIATEIbHbIC, €IMHUYHbIE, YACTHBIE U OOIINE, YCIOBHbIC;

BBISIBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M TMPOTHUBOPEUUS
B (akrTax, JaHHbIX, HAONIOJCHUAX U YTBEPXKICHUSAX, NpeIaraTb KpUTEPUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

JIeJIaTh BBIBOJIBI C MCITOJIb30BAHUEM 3aKOHOB JIOTHKH, 1€ TyKTUBHBIX U MHTyKTUBHBIX
YMO3AKJIIOUYECHHUM, YMO3AKIIOUEHUHN 110 AaHAJIOTUU;

IPOBOJUTH CAMOCTOSITENIBHO JIOKA3aTENIbCTBA MATEMATHUYECKUX YTBEPKIACHUI
(npsiMble W OT MPOTHBHOIO), BBICTPAaUBATh APTyYMEHTALUIO, MPUBOIUTH MPHUMEPHI
U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>KICHHS U BHIBOJIBI;

BBIOMPATh CTIIOCOO pelieHus] y4eOHOM 3a/1auu (CpaBHUBATh HECKOJIBKO BAPHUAHTOB
peuieHusi, BIOUpaTh HanboJiee MOAXOAIIMNA C YYETOM CAMOCTOSITEIBHO BbIJACIIEHHBIX
KPUTEPUEB).
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ba3oBble ucciiefoBarebCKHe 1eiiCTBUA:

UCIIOJIB30BaTh  BOIPOCHl KAaK  MCCIEIOBATEIbCKUM HWHCTPYMEHT IIO3HAHUS,
dbopMyIMpOBaTh BOMPOCH, (DUKCUPYIOIIHE MPOTUBOPEUHE, TPOOIEMy, YCTaHABIUBATh
HUCKOMOE U JaHHO€, (POPMUPOBATH TUTIOTE3Y, APTYMEHTHUPOBATh CBOIO IMO3UIINI0, MHEHHE,

IPOBOJIUTh CAMOCTOSITEJIBHO CIUIAHUPOBAHHBIM  AKCIIEPUMEHT, HCCIIEIOBAHUE
M0 YCTAHOBJICHHWIO OCOOCHHOCTEHW MaTeMaTHYeCKOoro OOBeKTa, SIBICHHS, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMHU, SIBJICHUSIMU, IIPOLECCAMU;

CaMOCTOSATENLHO (OPMYJIMPOBATH OOOOIIEHUS ¥ BBIBOJBI IO PE3yJIbTaTaMm
MPOBEICHHOT0 HAOJIO/ICHUS, UCCIEAOBaHMs, OLICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX
pE3yJbTAaTOB, BHIBOJIOB U 00OOIIICHMUIA;

IPOTHO3UPOBAaTh BO3MOXKHOE pa3BUTHE TMPOLECCa, A TAKKE BbIIBHUIATh
MPEANOJIOAKEHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBUSX.

Pabora ¢ unpopmanmeii:

BBIABJIATH JeUITUTH HHGOPMAIIUU, TAHHBIX, HEOOXOUMBIX JIJI1 OTBETA HA BOIPOC
U JUIS pELLICHUS 3a]1a4u;

BBIOMpaTh HMHQPOPMAIMI0O W3 HCTOYHUKOB PA3JIMUHBIX THUIOB, aHAJIU3UPOBATH,
CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH MH(POPMAIUIO PA3IUYHBIX BUJIOB U (HopM
MpeACTaBICHHUS;

CTPYKTYpUPOBaTh HH(POPMAIINIO, TMPEJACTABISATh €€ B pa3IMyHbIX (QopMmax,
WUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATh HAJI)KHOCTh MH(OpPMALUK O CAMOCTOATEIBHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMmyHUKaTHBHBIC YHUBEpPCAJbHbIE yUeOHbIE IeilCTBUS
Oo0menue:

BOCIIPUHUMATh W (HOPMYJIMPOBATh CYXKICHHUS B COOTBETCTBHHM C YCJIOBHUSMU
U TeJISIMH OOIIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOYKY 3PEHHS B YCTHBIX U
MMMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOAY PEIICHUs 3a/Jaud, KOMMEHTUPOBATh
MOJIyYCHHBIN PE3YNIbTAT;

B XOJl¢ OOCYXICHHS 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYKIA€MOH TEMHl,
poOJIeMBbI, pelraeMoi 3aJady, BBICKA3bIBAaTh WJCH, HAIICJIICHHBIC HA TOUCK PEIICHHS,
COMOCTAaBIISAITh CBOM CYXKJCHUS C CYXACHUSIMHU JPYTHX YYaCTHUKOB JUAiora,
OoOHapy>KUBaTh Pa3Inuue U CXOJACTBO IMO3UIINMA, B KOPPEKTHOH dopme popmynpoBaTh
pa3HOTIIACHSI, CBOU BO3PAKEHUS;

MPEACTABIATh PE3YyJbTAaThl PEMICHUS 3a7a4d, SKCIEPUMEHTa, WCCIICIOBAHUS,
MPOCKTa, CaMOCTOSITEIIPHO BBIOMPATh (oOpMaAT BBICTYIUICHHS C YYETOM 3aja4
MPE3EHTAIlUN U OCOOEHHOCTEH ayTUTOPHHU.

PerynsitTuBHble YHUBeEpPCAJIbHbIE Y4eOHbIe AeilCTBUS
Camoopranu3anus:

COCTaBJISITh TJIAH, AJITOPUTM PEIICHHS 3a/1a4H, BBIOUPATH CIIOCO0 PEIICHUS C YIETOM
UMEIOIIUXCS  PECypcOoB M COOCTBEHHBIX  BO3MOXKHOCTEM, apryMEHTUpPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH C yU€TOM HOBOW MH(pOpMAITUH.
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CaMOKOHTPOJIBb:

BJIQJICTh HABBIKAMHU ITO3HABATEIILHON pPe(IICKCHU KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUIA M MBICIHUTENIBHBIX MPOIIECCOB, HMX pe3yJbTaToOB, BIAJETh CIOCOOaMU
CaMONPOBEPKH, CAMOKOHTPOJISL Mpoliecca M pe3yibTaTa PEIIEHUsS MATeMAaTHYECKOU
3a]1a4H;

OpEeIBUAECTh TPYJHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IpH pEIICHUH 3a/1ayH,
BHOCUTh KOPPEKTHBBI B JCSATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB, IAaHHBIX,
HaWJIEHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJibTaTa ILIEU U YCIOBUAM, OOBSCHATH MPUYMHBI
JOCTHKEHUSI WIIH HEJOCTHXKEHUS PE3YJIbTATOB JIESITEIbBHOCTH, HAXOIUTh OLIMOKY, 1aBaTh
OLICHKY MPUOOPETEHHOMY OIBITY.

CoBmecTHas1 1eSITEJIBHOCTD:

MMOHUMATh U UCIIOIb30BaTh TPEUMYILIECTBA KOMAaHIHON U UHANBUIY AJIbHOM paOOThI
OpU peuleHUH Y4YeOHbIX 3a/Jay, IPUHHUMATh LEJb COBMECTHOM JESTEIIbHOCTH,
IUIAHUPOBATh OPraHU3allMl0 COBMECTHOM padoThl, paclnpeaesiarb BHABI padoT,
JIOTOBapuBaThCs, OOCYXKIaTh MpOLECC M pe3ylbTaT padboTel, 00001aTh MHEHUS
HECKOJIBKHX JIHOJEH;

y4acTBOBaTh B TIPYMNIOBBIX (QopMax paboTsl (00CyXkaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBD» U HHBIE), BEIIOJIHATH CBOIO YaCTh PA0OTHI U KOOPAUHUPOBATH CBOU
NEHCTBUS C PYTHMMHU YIEHAMH KOMaH/Ibl, OIEHUBATh KAUE€CTBO CBOETO BKJIA/1a B OOLIMIA
HIPOIYKT IO KPUTEPHUAM, CPOPMYIUPOBAHHBIM YUYACTHUKAMH B3aUMOJCHCTBUS.

IIpeaMeTHble pe3yibTaTbl OCBOCHUS (eaepalibHOM paboyell mporpammsbl MO

MAaTEMATUKEC IIPCACTABJICHEI 110 I'OAaM O6y‘-IeHI/IH B paMKax OTACJIbHBIX y‘-Ie6HI>IX KYpCOB
B COOTBCTCTBYIOIIUX pa3aciiax HaCTOHH_IefI IIporpaMMmBl.

11
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OEJIEPAJIBHAS PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA
«AJITEBPA U HAYAJIA MATEMATHUYECKOI'O AHAJIU3A»

INOACHUTEJIBHASA 3AIIMCKA

VY4eOHblll Kypc «Anredpa v Hayajga MaTeMaTHYECKOTO aHAJIM3a» SBISETCS OAHUM
13 HamOoJiee 3HAYMMBIX B IMPOrpamMMe CpeaHEero oOuiero oOpa3oBaHUsl, MOCKOJIBKY,
C OJHOM CTOPOHBI, OH OOECMEeYMBAET MHCTPYMEHTAJbHYIO 0a3y IJIsi M3y4EeHHs BCeX
€CTECTBEHHO-HAYYHBIX KypCOB, a C JpYroil CTOpPOHBbI, (OPMHUPYET JOTHYECKOE U
aOCTpaKTHOE MbINUICHHE OOYy4YaroIIMXCSd Ha YpPOBHE, HEOOXOAMMOM I OCBOEHUS
uH(pOpMaTUKU, OOIIECTBO3HAHUS, MUCTOPUHU, CIOBECHOCTH M JPYTUX AUCIUIUIMH. B
paMKax JJaHHOTO Y4eOHOro Kypca oOy4arouuecs: OBJIaJeBalOT YHUBEPCAIbHBIM SI3bIKOM
COBPEMEHHOM HayKH, KOTOpast (dopmynupyer CBOM JOCTH)KCHHUSI B
MaTeMaTU4ecKoil opme.

VY4eOHblll Kypc ajireOpbl M Hauaja MaTeMaTUYECKOro aHaJIn3a 3aKIaJgblBA€T OCHOBY
JUISL  YCTICIIIHOTO OBJAJCHHUS 3aKOHaMH (U3HKH, XUMHUH, OWOJOTHUH, TOHUMAaHUS
OCHOBHBIX TEHICHIMN pPa3BUTHS SKOHOMUKH M OOILECTBEHHOW J>KHU3HHU, IO3BOJSET
OPUEHTUPOBATbCS B COBPEMEHHBIX LUQPPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHSIX,
YBEPEHHO UCII0JIb30BaTh UX JUIS JaJbHEHUIIEro 0Opa30BaHUs U B MOBCEAHEBHOMN KU3HU.
OBnageHue aOCTPaKTHBIMM M JIOTUYECKHM CTPOTMMHU KOHCTPYKUUSIMU anreOpel U
MaTE€MaTU4YeCKOro  aHaju3a pa3BUBAacT YMEHHME HAXOAWTh  3aKOHOMEPHOCTH,
00OCHOBBIBaTh HMCTHHHOCTb, JIOKA3bIBaTh YTBEPKACHUS C MOMOIIBIO HHIYKUWU U
paccykJaaTh  JEAyKTUBHO,  HCIIOJb30BaTh  00OOUIEHME W KOHKPETH3aLHUIO,
abcTparupoBaHue U aHAJIOTHIO, GOPMUPYET KPEaTUBHOE M KPUTUYECKOE MBIIIIJICHHE.

B xone nzydyenus yueOHOro Kypca «Airedpa u Hauyajia MaTeMaTHYECKOTO aHATIN3a)
oOyuJaroluecs MoJIy4yatoT HOBBIM ONBIT PEIICHUs MPUKIIAAHBIX 33]1a4, CAMOCTOATEIBLHOTO
MOCTPOCHUSI MaTEMaTUYECKUX MOJEJIEH pealbHbIX CUTyalHil, WHTEpIpeTalun
MOJIYYEHHBIX PELICHUM, 3HAKOMATCS ¢ IPUMEPAMH MAaTeMAaTHYECKUX 3aKOHOMEPHOCTEH
B MPUPOJIE, HAYKE U UCKYCCTBE, C BBIIAIOUIMMHUCS MATEMATUYECKUMU OTKPBITUAMH U UX
aBTOpaMu.

VYueOHbIl Kypc 001a1aeT BOCIIUTATEIBHBIM MOTCHIIMAIOM, KOTOPBIM pealn3yeTCs
KaKk 4epe3 y4yeOHBbI MaTepuay, CHocOoOCTBYIOMMNA (OPMUPOBAHUIO HAYYHOTO
MHUPOBO33pEHUS, TaKk M uepe3 cheuuPuky ydyeOHOU [eaTeNbHOCTH, TpeOyromie
MPOJOKUTEILHON KOHIIEHTPAllMM BHUMAaHHUS, CaMOCTOSITEIbHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 32 MOJy4YEHHbIN Pe3yJIbTar.

B ocHoBe Meronuku oOydeHusi anreOpe W HayajllaM MaT€MaTHYeCKOro aHalln3a
JICKUT IEATEIbHOCTHBIA MPUHIUI O0yYEHHUS.

B crtpykrype yueOHOro Kypca «Anredpa M Hayala MaTeMaTHYECKOTO aHaIM3a»
BBIJICTIEHBI CIEIYIOINE COACPKATEIbHO-METOIUYECKUE JIMHUN: «HUCNa U BEIYUCTICHUS,
«Dynkuuu u rpadukny, «YpaBHEHUs U HepaBeHCTBa», «Hawama maremaTnueckoro
aHanu3a», «MHOXeCTBa M JIOTMKa». Bce OCHOBHBIE COIEpKATEIBHO-METOINYECKUE
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JMHUU W3yYarOTCs HAa MPOTSHKEHUU ABYX JIET OOYy4YEeHHS HAa ypOBHE CPEIHEro 0OIero
o0pa3oBaHusl, €CTECTBEHHO AOIMOIHSIS IPYT ApYyra U MOCTENEHHO HACHIIIAsCh HOBBIMU
TeMaMH W pasjenaMu. JlaHHbIH y4eOHBIH KypC SIBISETCS MHTErPATUBHBIM, MOCKOJBKY
oOBeauHseT B ceOe CoAep)KaHNe HECKOJIBKUX MAaTeMAaTHUYCCKUX TUCITUTUINH, TAKUX Kak
anredpa, TPUTOHOMETPUS, MATEMATUYECKHUM aHAIN3, TEOPUSI MHOKECTB, MaTeMaTHYeCKas
joruka u apyrue. [lo Mepe Toro kak oOydJaromuecs OBJaJE€BalOT Bce 0oJiee MIMPOKUM
MaTeMaTHYeCKUM  ammaparoM, |y  HUX  IOCIEAOBaTelbHO  (GopMUpPYETCS U
COBEPILIEHCTBYETCS yMEHHE CTPOUTh MaTEeMaTHYECKYI0 MOJENb PEallbHOM CHUTYallUH,
MPUMEHSTh 3HAHUS, MOJYYEHHBIE MNpPU H3YYEHUH Y4UE€OHOro Kypca, sl pelICHUs
CaMOCTOATENbHO  CHOPMYJMPOBAaHHOM  MaTEeMaTUYECKOM  3ajayd, a  3aTeM
MHTEPIIPETUPOBATH CBOU OTBET.

ConepxaTenbHO-MeTOANYECKasT JUHUA «Yucna U BBIYMCICHUS» 3aBEpIlaeT
(dbopMHUpOBaHNE HABBIKOB UCIIOJIb30BAHUS IEHCTBUTEILHBIX YUCEI, KOTOPOE ObLIIO HAYaTO
Ha YpOBHE OCHOBHOTO 00111ero 00pa3zoBanus. Ha ypoBHe cpegHero o61iero oopa3oBaHus
ocoboe BHUMaHUE yjeisieTcss GOpMHUPOBAHUIO HABBIKOB PAIIMOHAIBHBIX BBIYMCIICHUMH,
BKJIFOYAIONINX B CeOs MCIOIB30BaHME PA3IMYHBIX (DOPM 3aIUCH YUCIIa, YMEHUE JIeNaTh
MIPUKHUIKY, BBITOTHATE MPUOIMKCHHBIC BEIYUCIICHHUS, OIICHUBATH YUCIIOBBIC BRIPAKEHUS,
paboTath C MaTeMaTHYEeCKUMHU KOHCTaHTaMH. MHOXXECTBa HATypaJIbHbIX, IENbIX,
pallMOHANIBHBIX W JIEUCTBUTENIBHBIX YUCE JOMOJHSIIOTCS MHOXKECTBOM KOMIUIEKCHBIX
yucea. B KaxAOM U3 3TUX MHOXKECTB pPACCMATPUBAKOTCA CBONCTBEHHBIE €MY
cnenuUyecKre 3aJa4yd U Olepaluu: JCJCHUE Hallelo, ONEepUpPOBAHUE OCTaTKaMU Ha
MHOKECTBE LENBIX YHCEI, 0COObIE CBOMCTBA PAllMOHAIBHBIX U UPPALUOHATBHBIX YUCEIL,
apu(pMETUYECKHE ONEpallK, a TAKKE H3BJICUCHHE KOPHS HATypaJIbHOW CTENEHW Ha
MHOKECTBE KOMIUIEKCHBIX YHcelsl. brnarogaps  mociieqoBaTeNbHOMY — PaCIIMPEHUIO
Kpyra HCIHOJIb3YEMbIX  YHCEJI U 3HAKOMCTBY C BO3MOXKHOCTSIMU UX TPUMEHEHHUS IS
pEIIeHHs PAa3IMYHbIX 3a7a4 POpMUPYETCS TPECTABICHUE O EIMHCTBE MaTEMaTUKH
KaK HAayKM M €€ POJM B TMOCTPOCHUH MOJENEH peajbHOro MHpa, ILIHUPOKO
UCIIOJIB3YIOTCS  0000IIEHHE U KOHKPETH3AIH.

JInnus «YpaBHEHHUS U HEPABEHCTBA» PEATIM3YETCs Ha MPOTSHKEHUH BCEro 00yUYeHus
Ha YPOBHE CpeIHEero ooiero oopa3oBaHus, MOCKOJIbKY B KaxaoM paszaene [IporpaMmel
IPEeIyCMOTPEHO pEIIeHHE COOTBETCTBYIOLIMX 3ajady. B pesynbrare oOywaromuecs
OBJIQJICBAIOT PA3JIMYHBIMU METOJIaMH PEIICHUS PalUOHAIBHBIX, HPPAMOHATBHBIX,
MOKA3aTeNIbHBIX, JIOTApU(PMUIECKUX U TPUTOHOMETPUUECKUX ypaBHEHHM, HEPABEHCTB
U CHCTEM, a TaKKe 3a7ad, colepiKaimux mapamerpbl. [lolydeHHbIE YMEHHUS IIHPOKO
UCIIOJIB3YIOTCS TIPU UCCIIeA0BaHUN (DYHKITUN C MOMOIIBIO TPOU3BOIHOM, MPU PEIICHUHN
NPUKIAAHBIX 3a7a4 U 33/7a4 HAa HAXOXJACHUE HAMOOJBINNX W HAUMEHBIIUX 3HAYCHUU
byukiuu. JlaHHas colepaTenbHas JUHUS BKJIIOYaeT B ceOs Takke (OpMUpOBAHUE
YMEHUW BBINIONHATH pacdeTrbl 1Mo (opmyiaM, MpeoOpa3oBaHMsl PAIMOHAIBHBIX,
UPPALMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUN, a TaKKE BBIPAKEHUH,
collepKallluX cTeneHu u Jjorapudmel. brnaronaps usydeHuio anreOpandyeckoro
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MaTepuajga MPOUCXOAUT JalbHEWIIee Pa3BUTHE aNTOPUTMHUYECKOTO M abCTPaKkTHOTO
MBIIUIEHHS] 00y4arouxcs, POPMUPYIOTCS HaBBIKU I€YKTUBHBIX PACCYKIEHUH, paOOThI
C CUMBOJIbHBIMU (pOpMaMH, IIPEICTaBICHHUS 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN B BUJIE
paBEeHCTB W HepaBeHCTB. AnreOpa mnpeanaraetr >(QQEKTUBHbIE WHCTPYMEHTHI MIJIs
penIeHus MPAKTUYECKUX U ECTECTBEHHO-HAYUYHBIX 3314, HATJIAIHO JEMOHCTPUPYET CBOU
BO3MOYKHOCTH KakK I3bIKa HAyKH.
ConepxarenbHo-MeToaMueckass  JuHUA ~ «DyHKuuM U rpaduKu»  TECHO
MEPEIUIETAECTCS C APYTUMU JIMHUSIMHU Yy4€OHOTO Kypca, MOCKOIBbKY B KAKOM-TO CMBICIIE
3aa€T  MOCJIENOBAaTEIIbHOCTh  M3y4YEHHs  marepuana.  3ydeHue  CTEIEHHOM,
MOKa3aTeIbHON, JOrapu(pMUUIECKOM M TPUTOHOMETPHUUECKHX (YHKUIUH, UX CBONCTB
U TpaduKOB, UCHOJIb30BaHWE (YHKIUN A pelIeHus 3a1ad U3 JAPYruX y4eOHBIX
IIPEIMETOB M PEaJbHOM XKU3HH TECHO CBA3AHO KAaK C MAaTEMaTUYECKUM AHAIN30M,
TaK U C PEIICHUEM YPaBHEHUI U HepaBeHCTB. [Ipu 3TOM 00JibllI0Oe BHUMAHUE Y IETAETCS
(opMUPOBaHNIO YMEHHUS BbIpaxaTb (OpMYyJIaMHU 3aBUCUMOCTH MEX]Y Pa3IMYHbIMU
BEJIMYMHAMU, UCCIEA0BaTh MOITYYEHHbIE (DYHKIMH, CTPOUTh UX Trpaduku. Marepuan
ATOU COAEPKATEIBHON JTMHUY HAIIEJIEH Ha Pa3BUTHE YMEHUIN U HABBIKOB, MO3BOJISIOIIMX
BBIpaXXaTh 3aBUCHUMOCTH MEXAY BEJIMYMHAMM B Pa3IM4HON (pOopMe: aHATUTUYECKOM,
rpaguueckoil u cnoBecHoOi. Ero n3yuenue crnocoOCTBYET pa3BUTHIO AITOPUTMUYECKOTO
MBILLUIEHHS, CHOCOOHOCTH K 000OIIEHNIO U KOHKPETU3AIMH, HCIIOJIb30BaHNIO aHAIOTHH.

ConepxarenpHass JuHUA «Havana MareMaTWyeckoro aHaimusa» I03BOJISAET
CYIIECTBEHHO pacCUIMPUTh KPyr Kak MaTEMaTHYECKHUX, TaK M NPHUKIAJHBIX 3aj]1ad,
JOCTYIHBIX O0YYaIOLIUMCS, TaK KaK y HUX MOSBJISETCS BO3MOKHOCTh CTPOUTH IpapuKu
CJIOXHBIX (DYHKIIMI, OTIpEAENsITh UX HauOOJIbILINE U HAUMEHbIINE 3HAUCHMSI, BBIYUCISATh
wionaau GUryp u o0beMbl Tejl, HaXOAUTh CKOPOCTH U YCKOpEeHHMsl mpoueccoB. JlaHHas
CoJIep KaTeIbHAsI JIMHUSI OTKPBIBAET HOBBIE BO3MOYKHOCTH IIOCTPOEHUSI MaTEMAaTHYECKHUX
MOJENIed pealbHbIX CHUTyalUd, TO3BOJSET HAXOAUTh HAWIydllee pelIeHUE B
NPUKIAJAHBIX, B TOM YHCJIE COLUAIBHO-3KOHOMUYECKHX, 3aJadax. 3HAKOMCTBO C
OCHOBAMHM MAaTE€MAaTHYECKOTO0 aHaliu3a CIOCOOCTBYET pa3BUTUIO aOCTPAKTHOTO,
(OpMaJIbHO-JIOTUYECKOTO W KPEAaTUBHOIO MBIIUICHUS, (POPMUPOBAHUIO yMEHUU
pacno3HaBaTh MPOSBICHUS 3aKOHOB MAaTE€MaTHKHM B HAayKe, TEXHUKE M HCKYCCTBE.
OOyuaroiyecs y3HAaIOT O BBIJAIOIIMXCS pe3yibTaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTHS
MaTeMaTHKHU KaK HayKH, U 00 UX aBTOpaXx.

CopepxarenpHo-MeTOIMYeCKas JTUHUA «MHOXECTBa U JIOTUKa» BKIIIOYAET B ceOs
AJIIEMEHTBI TEOPUU MHOXKECTB U MAaTEMATUYECKOM JIOTHKHU. TeopeTuKo-MHOKECTBEHHbIE
NPEACTABICHNS] MPOHU3BIBAIOT BECh KypC IIKOJBbHOM MaTEMaTUKH W MPEIJIararoT
HamOoJiee YHUBEPCAIbHBINA $3bIK, OOBENUHSIIOUIMI BCE pa3feibl MaTeMaTUKd U €€
NPWIOKEHUH, OHU CBSA3BIBAIOT PA3HbIE MATEMAaTUYECKHE JUCLHUIUIMHBI U UX IPUIIOKECHHUS
B eIMHOE Lejoe. BaxHO naTh BO3MOXKHOCTH OOydaroleMycsh MOHMMATh TEOPETHKO-
MHOKECTBEHHBIM  $I3bIK ~ COBPEMEHHOM  MaTeMaTHMKM M  HUCIOJIb30BaTh  €ro
JUISl BBIP@KEHUSI CBOUX MbICIIEN. JIpyrMM BaXKHBIM MPU3HAKOM MATEMAaTUKH KaK HAYKH
CleAyeT TMpU3HATh CBONCTBEHHYIO €W CTpOroctb OOOCHOBAaHUN U CIIEJOBAaHUE
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ONpENICICHHBIM TpPaBUJIaM TOCTPOCHHS J0Ka3aTeNbCTB. 3HAKOMCTBO C 3JIEMEHTaMU
MaTEeMaTUYeCKOM JIOTMKA  CHOCOOCTBYET Pa3BUTHIO  JIOTHYECKOTO  MBIIUJICHUS
oOy4Jaronmxcsi, MO3BOJIIET UM CTPOUTH CBOM PACCYXICHHS HAa OCHOBE JIOTUYECKUX
npaBui, GOPMUPYET HABBIKH KPUTHIECCKOTO MBIIIJICHHUS.

B yue6HOM Kypce «Anrebpa v Havajla MAaTeMAaTHYE€CKOT0 aHAIKN3ay» MPUCYTCTBYIOT
OCHOBBI MAaTE€MaTHYECKOIO0 MOJCIUPOBAHUS, KOTOPhIE IPU3BAHBI CIIOCOOCTBOBATH
(GbOpMHUPOBAHUIO HABBIKOB TIOCTPOCHHS MOJCNICH peaqbHBbIX CHTYallud, UCCIEIOBAHUS
TUX MOJeNied C TMOMOIIbIO ammnapara aiaredpbl U MaTeMaTHYeCKOro aHalu3a,
MHTEpIIPETAlUK TOJYYEHHBIX PEe3yJbTaToB. Takue 3ajlaHusl BIUICTCHbl B KAXKIbIA W3
pa3lienoB MPOrpamMMmbl, TIOCKOJbKY BECh MaTepHall Y4YeOHOro Kypca IIHPOKO
UCIIONB3YETCSl JJIsl  PEIICHWs TPUKIAIHbIX 3anad. [lpu  pemieHun peansbHBIX
MPAKTUYECKUX 3a7a4 00yJaronuecs pa3BUBaOT HAOIIOATEIbHOCTh, YMCHUE HAXOIUTh
3aKOHOMEpPHOCTH, aOCTparupoBaThCsi, HCIIONB30BAaTh aHAJIOTHIO, 0000maTh U
KOHKPETU3UPOBaTh Mpodsiemy. JlesTenbHOCTh MO0 (GOPMUPOBAHUIO HABBIKOB PEIICHUS
MPUKJIAJAHBIX 33/7]a4 OPraHU3yeTCsl B MPOIECCE U3YUYEHHUs BCEX TEeM y4eOHOTo Kypca
«Anrebpa 1 Hayajga MaTeMaTHYECKOTO aHATHU3a.

OO01ee yucio yacoB, peKOMEHJOBAHHBIX JJISI M3YUYeHHUs YueOHOro Kypca « Anredpa
¥ HavaJla MaTeMaTHYeCcKOoro aHaiauza», — 272 4Jaca: B 10 kmacce — 136 gaco (4 gaca
B Hegento), B 11 kimacce — 136 yacos (4 4aca B HeJlemio).

Bo3moskHa KOppeKTHpOBKa 00IIIETO YK CIIa YaCOB, PEKOMEHI0BAHHBIX JJISl U3yUYCHUS
y4eOHOro Kypca, ¢ y4eTOM MHIMBHIYaJbHOTO MOJIX0/1a 00pa30BaTeIbHBIX OPraHU3alIHi
K YriayOJIGHHOMY W3YUYEHMIO alreOpbl M Hayajl MAaTeMaTHYECKOro aHajlu3a, B paMKax
COOJTIO/IEHUSI THTUEHUYECKIX HOPMATHBOB K HEJIEIbHONU 00pa30BaTeIbHON Harpys3Ke.

COAEPKXAHUE OBYUYEHUSA
10 KITACC

YucJia v BbIYHCIEHUS

Parmmonanpabie uymcima. OOBIKHOBEHHBIE M JACCATUYHBIE JPOOH, MPOICHTHI,
OeckoHeuHble nepuoandeckue Apoou. [IpumeHenue npodeit u MpoIEeHTOB JIJisl PELICHUS
MPUKJIAIHBIX 33/1a4 U3 PA3JIMYHBIX OTPACIICH 3HAHUN U PEAIbHOMN KU3HU.

JlelicTBUTENbHBIE  YucHa.  PalMoHalbHBIE W UPPALMOHAJIBHBIE  YHCIIA.
Apudmernyeckue onepanun ¢ 1eHCTBUTEIBHBIMU YnicIaMi. MOIyJb TEUCTBUTEILHOTO
qucia v ero cpoiicTBa. [IpubikeHHbIE BBIYKMCIICHUSI, TPABUIIA OKPYTIJICHUS, PUKUIKA U
OLICHKA pPe3yJIbTaTa BIYUCICHUN.

Crenenb ¢ 1enbIM IokasareiaeM. bunom Hrrorona. Mcmonb3oBaHue moaxonsiiei
GbopMBI  3alMCH  JICHCTBHTENBHBIX YHCENI IS PEIICHUS NPaKTHUYCCKUX 3ajad
Y MIPEJCTABIICHUS TaHHBIX.

ApudmMernueckuii KOpeHb HATYpPaJIbHOUM CTEMEHU U €T0 CBOMCTRBA.

CreneHb ¢  palMOHAJIBHBIM  [OKa3aTelleM W €€  CBOMCTBA, CTENECHb
C JICUCTBUTEIBLHBIM ITOKA3aTeJIEM.
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Jlorapudm uncna. Coiicta norapudma. Jlecatuanbie v HaTypadbHbIE JTOTapU(MBI.

CuHyc, KOCHMHYC, TaHT€HC, KOTAaHI'€HC YHCJIOBOTO apryMeHTa. ApKCHHYC,
apKKOCUHYC M apKTaHI'€HC YUCJIOBOTO apryMEHTAa.

VYpaBHEHUS 1 HEPABEHCTBA.

ToxaecTBa M TOXECTBEHHbIE NMPe0oOpa3oBaHMsl. Y paBHEHUE, KOPEHb YpPaBHEHUS.
PaBHOCUIIBHBIE ypaBHEHHSI W ypaBHEHUs-CIEACTBUA. HepaBeHCTBO, pelieHUe
HEPaBEHCTBA.

OcCHOBHBIE METOABI PEIICHUS UEIbIX W JIPOOHO-pAllMOHAIILHBIX YpPaBHEHUHN U
HEPABEHCTB. MHOrOWIEHbBl OT OJHOM TIlepeMeHHOW. JleleHne MHOrowieHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3y. MHorouneHsl ¢ 1edbIMU KO3 (HUIIUEHTAMHU.
Teopema Buera.

[IpeoOpazoBaHus YUCITOBBIX BHIPAKECHHM, COACPKAIIUX CTEIICHU 1 KOPHHU.

Uppaumnonaneubie ypaBHEeHHS. OCHOBHBIE METOJbl PELICHUS HPPALMOHATIBHBIX
YPaBHEHUM.

ITokazarenbHble ypaBHEHHS. (OCHOBHBIE METOAbl PELICHUS IOKa3aTENbHBIX
YPaBHEHUM.

[IpeoOpazoBaHue BbIpaKEHUM, COAEPKALTUX Jorapu(mebl.

Jlorapudmuueckue ypaBHeHUs. OCHOBHBIE METOAbI PEUICHUS JIOTapU(PMUUECKUX
YPaBHEHUH.

OcHoBHbIe TpuroHOMeTpudeckue Gopmyibl. [IpeoOpazoBaHre TPUTOHOMETPUUECKIX
BBIpAKCHUU. PereHne TpUroHoMETpUYECKUX ypaBHEHUN.

Pemienue cucrem NMMHENHBIX YpaBHEHUW. MaTpuila CUCTEMBI JIMHENHBIX YPaBHEHUN.
Onpenenutens MaTPUILIbl 2X2, €ro FeOMETPUUYECKUN CMBICT U CBOMCTBA, BEIYMCIICHHUE €TI0
3HAYEHHUS], IPUMEHECHUE OMPEACIUTENS ISl PEIICHUSI CUCTEMbl JTUHEUHBIX YPaBHEHUMU.
PemieHne mnpukiIagHbIX 3a1ad ¢ IIOMOIIBK) CHUCTEMBI JIMHEHMHBIX YpPaBHEHUMU.
HccnenoBanre mOCTPOEHHOW MOJIENM C TOMOIIBI) MaTPUIL U ONIPEICIIUTENEH.

[ToctpoeHne wmareMaTU4EeCKUX MOJEIEH pealbHOW CUTyallMd C IIOMOIIBIO
YpPaBHEHUM W HEpPaBEHCTB. l[IpuMeHEeHHEe ypaBHEHHM W HEPABEHCTB K PELICHUIO
MaTeMaTUYECKUX 3a7a4 U 3a7a4 U3 Pa3IMUHbIX 00JacTel HayKH U peaIbHOM JKU3HHU.

DOyHkuMM U rpapuxkun

OyHkIuMsA, cnocodbl 3agaHus  (QyHKOuU. B3auMHO oOpaTtHble  (PYHKIUU.
Kommnosumms pyskmuit. ['paduk dyHknmumn. Inementapabie mpeodpa3zoBaHus rpadukoB
(byHKIHIA.

O6nactb ompeAeneHuss U MHOXKECTBO 3HaueHuM ¢ynkuuu. Hynu QyHkmoum.
[TpomexyTku 3HaKomocTossHCTBa. YUeTHble M HeueTHble (QyHkuuu. I[lepuogmueckue
¢bynkuuu. [IpoMexyTKu MOHOTOHHOCTH (PyHKIIMU. MakCUMyMbl U MUHUMYMBbI (PYHKITUY.
Haubonbiiee u HauMeHblee 3HaueHNus QyHKINUU Ha IPOMEXKYTKE.

Jluneitnasi, KBagpaTU4Has ¥ JPOOHO-IMHEWHAs (QYHKIUU. DJIEMEHTapHOE
UCCJIEJIOBaHUE U TOCTPOCHUE UX IPa(pUKOB.
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CrenenHass (QyHKIMsS C HAaTypaJbHBIM U IIeJbIM TOKa3arteneMm. Ee cBoiicTBa
u rpaduk. CBoiicTBa U rpaduK KOpPHS N-0il CTeNeHN Kak (YHKIIMH OOpaTHOM CTereHu
C HaTypaJbHbIM [TOKA3ATEIIEM.

[TokazarenpHass u JnorapupmMuyeckas (QyHKIMH, HX CBOMCTBA M TpaUKH.
HcnonpzoBanue rpadukoB GyHKIUHN 7151 pEIICHUs ypaBHEHHI.

TpuronomeTrpudeckas OKpy HOCTb, OIPEIECIIEHUE TPUTOHOMETPUUECKUX (PYHKIHI
YHUCJIOBOI'O apryMEHTA.

@OyHKIMOHAIBHBIE 3aBUCUMOCTH B pEalIbHBbIX Ipoleccax U sBiaeHusX. ['paduxu
pEaAIbHBIX 3aBUCUMOCTEM.

Hayajia MmaTeMaTH4€CKOro aHaIM3a

IlocimenoBaTenbHOCTH,  CIIOCOOBI  3aJaHMS  IIOCJIEHOBATSIBHOCTEH. MeTox
MaTeMaTUYeCKOW HMHAYKUUMU. MOHOTOHHBIE M OIPaHUYEHHBIC I10CIEAOBATEIBHOCTH.
HcTopusi BOSHUKHOBEHHUS! MATEMATUYECKOT0 aHaIN3a Kak aHajan3a OECKOHEYHO MaJIbIX.

ApudmMernueckass M TreoMeTpUYECKas MPOrpeccur. becKoHeYHO yObIBaromas
reomerpuyeckas mnporpeccus. Cymma OECKOHEYHO YOBIBAIOLIEH TIe€OMETpUYECKOU
nporpeccuy. JIMHEWHBIM W AKCHOHEHUMAIBHBIA pocT. Yucno e. Popmyiia CI0KHBIX
IIPOLECHTOB. VM cronp30BaHue NMPOrPECCUN IS PEIICHUS PeallbHbIX 3a/1ad IPUKIAJIHOTO
Xapaxkrepa.

HenpepriBable (GyHKIMU U UX cBoMcTBa. Touku paspbiBa. ACUMNOTOTHI rpapuKoB
¢ynkuuil. CBolicTBa (QYHKIMI HENpephIBHBIX Ha OTpe3ke. Meron HMHTEpBajoB AJis
pelieHusl HepaBeHCTB. [IpuMeHeHne CBOWMCTB HENPEPBIBHBIX (PYHKUUN I pELICHUs
3a/1ay.

IlepBass m BTOpas mpousBoAHble (yHKUMU. OnpeneneHue, reOMETPUUYECKUN U
(bu3MYecKuil CMBICI TPOU3BOJAHON. YpaBHEHUE KacaTeabHOU K rpaduky QyHKIUU.

[IpousBoanbie snemMeHTapHbIX GyHKUMNA. [Ipon3BogHasi CyMMBbI, MPOU3BEICHUS,
YaCTHOTO ¥ KOMIO3UIUU (QYyHKIHUH.

MHoskecTBa U JIOTHMKA
MHO»XeCTBO, Olepanny HaJ MHOXECTBAMU U MX CBOMCTBA. J(marpammsl Dunepa—
Benna. [IpumeneHne TeOpeTUKO-MHOXKECTBEHHOTO ammapara Juisi OIMCAHUS PealIbHbIX
IIPOLIECCOB U SIBJICHUM, IPHU PEIICHNUH 3a]a4 U3 IPYTUX yUYEOHbIX IPEIMETOB.
Onpenenenue, TeopeMa, CBOMCTBO MaTEMaTHYECKOro OObEKTa, CIEICTBUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KUIIACC

Yuciia v BbIYUCTICHUS
Harypanbhbie u nensie uncina. [I[puMeHeHne npu3HakoB JETUMOCTHU LEJbIX YHCElT,
HauOobIIMi o0 neautens (nanee — HOJl) n Hanmenslnee ollee KpaTHoe (fanee —
HOK), octatkoB 1o Mmoay:to, anroput™ma EBknua s pemeHus 3aj1a4 B 1EIbIX YUCIIaX.
Kowmmnekcubie uncna. Anredpanyeckas U TpUroHoMeTrpudeckas (Hopmbl 3allicu
KOMIUIEKCHOTO 4YHciia. ApupMETHYECKHe Omepalud C KOMIUIEKCHBIMUA —YHCIIAMHU.
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N300paskeHne KOMIUIEKCHBIX YHCeNl Ha KOOpAMHATHOHU TmockocTH. dopmyna Myaspa.
Kophu n-oi cTenenu u3 KOMIUIEKCHOTO yncia. [[puMeHeHne KOMIUIEKCHBIX YHUCEN [T
pereHus GU3NIECKUX U TEOMETPUICCKUX 3a71a4.

YpaBHeHMS ¥ HEPABEHCTBA

Cucrema M COBOKYIIHOCTh YPaBHEHUH M HEPAaBEHCTB. PaBHOCWIIBHBIE CHCTEMBI U
CUCTEMBI-CIIEACTBUSI. PABHOCHIIBHBIE HEPABEHCTBA.

OT100p KOpHEHN TPUTOHOMETPUUECKUX YPABHEHHU C TIOMOIIBIO TPUTOHOMETPUYECKON
OKPYXKHOCTH. PellieHne TpuroHoMeTpu4eCKuX HEPABEHCTB.

OCHOBHBIE METO/BI PELLICHUS IOKA3aTENbHBIX U JIOTApU(PMUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOIBI PEIICHHUST CUCTEM M COBOKYIIHOCTEM pPalMOHAJIBHBIX,
UPPALMOHAIBHBIX, TOKA3ATEIbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamHu.

[IpuMmeHenne ypaBHEHMH, CUCTEM M HEPABEHCTB K PEUICHUIO MAaTEMAaTHYECKHX
3aJa4 M 3aJa4 U3 pa3jMuHbIX 00JIacTell HAyKUd W pEaIbHOM KU3HU, UHTEPIIpEeTaLUs
IIOJIyYEHHBIX PE3YJIbTaTOB.

DOyHkuMM U rpapuxkun

I'pacduk komno3unuu GpyHkuuid. ['eomeTpudyeckue oopasbl ypaBHEHU U HEPABEHCTB
Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpudeckue QyHKINHU, UX CBONCTBA U TPaPUKH.

['padpriueckue MeToabl pelieHNs YpaBHEHUI U HEPABEHCTB. I paduyeckrue MeTo bl
pelIeHus 3aa4 ¢ napaMeTpamu.

Hcnonp3oBanne rpagukoB  (yHKUMH JUIsI  MCCIEJOBAaHMUS  IPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HUKAIOT MpPU PEIICHUH 3aJady M3 JIPYyTrUx Y4YEOHbIX
MIPEIMETOB U PEAIbHOMN KU3HHU.

Hayajia maTeMaTH4eCKOro aHam3a

[Ipumenenrne TPOUZBOMAHONW K UCCIENOBaHMIO (GYHKIMA HAa MOHOTOHHOCTH
U 3KCTpeMyMbl. Haxoxaenue HanOoblIero 1 HaMMEHbIIEr0 3HaYE€HUN HENpepbIBHON
GbyHKIIUK Ha OTPE3KE.

[IprMenenne npon3BOAHOM 11 HAXOKAEHUS HAUITYUIIETO PEMIEHUS B IPUKIATHBIX
3a/1ayax, JJisl ONpeIeJIeHUsI CKOPOCTH M YCKOPEHUS Mpolecca, 3aJaHHoro (hopmyioi uim
rpaduKoM.

ITepBooOpa3Hasi, OCHOBHOE€ CBOMCTBO  IepBooOpa3HbIX. IlepBooOpa3Hbie
anieMeHTapHbIX pyHkuuid. [IpaBuna HaxoxaeHUS TEPBOOOPa3HBIX.

HNnrerpan. 'eoMeTpudeckuil CMBICI HHTETpaia. BbhIYMCIEHHE ONPENEeIeHHOTO
uHTerpana no gpopmyne Hetotona—Jlenonuna.

[IpumeHeHne uHTErpasia g HaXOXKACHUS IJIOMAAeH MIOCKUX GUryp U 00beMOB
r€OMETPUYECKUX TEII.

[Ipumepsl  pemiennit  auddepeHuuanbHbIX  ypaBHEHU. MaremaTuueckoe
MOJICJIMPOBAHUE PEATBHBIX MPOLIECCOB C MOMOIIIbIO AU(DepeHIINaATBHBIX YPABHEHHI.
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ITPEAMETHBIE PE3YJIbTATDBI

K xoniry oOyuenus B 10 ki1acce o0y4arouuiicss MOJIy4YHUT CIETYIONINE MPEIMETHBIC
pe3yNbTaThl M0 OTAEIBHBIM TeMaM ¢eiepabHON paboyeii mporpaMmbl y4eOHOTO Kypca
«Anrebpa ¥ Hayaaa MaTeMaTUYECKOTO aHAIU3a:

Yucaa v BbIYUCTICHUA:

CBOOOJHO OIEPUPOBATH TMOHATHUAMH: PAlMOHATBHOE YHCIIO, OECKOHEUHAS
nepuoInyecKkas 1poOb, MPOLIEHTHI, UPPALMOHAIBHOE YUCIIO, MHOYKECTBA PallMOHATBHBIX
U JEUCTBUTENBHBIX YMCEI, MOAYJIb JEUCTBUTEIBHOIO YNCIIA;

OPUMEHSTH TPOOU U MPOUEHTHI JJI PELICHUs MPUKIAIHBIX 3a7a4 U3 pa3InyHbIX
OTpaciiell 3HAHUM U pEaJIbHOM KU3HU;

OPUMEHSTh TNPUOIMKEHHbIC BBIYMCICHUS, MpaBUiia OKPYIJICHUS, NPUKUAKY U
OLICHKY PE3yJIbTaTa BBIYNCICHUN;

CBOOOJTHO OTMEPUPOBATH MOHATUEM: CTENEHB C IIEJIBIM MOKa3aTeIeM, UCII0JIb30BaTh
MOAXOSIIYI0 (OPMY 3aITUCH IEHCTBUTENBHBIX YUCEI JJIsl PEIICHHS TPaAKTUYECKUX 3a1a4
Y MIPEJICTABIICHUS JJAHHBIX;

CBOOOJTHO OMEPUPOBATH TMOHSATHEM: apUPMETUUYECKUNA KOPEHb HATypabHOU
CTEIICHY;

CBOOOJTHO OIEPUPOBATH TMOHATHEM: CTENEHb C palMOHAIBHBIM IOKA3aTEJIEM;

CBOOOJTHO ONIEPUPOBATH OHATUSMU: JJOorapuM YKCIIa, IECITUUHbBIE U HATypaJIbHbBIE
JorapuQmbi;

CBOOOZHO OMEpUPOBATh TMOHATUSMU: CHHYC, KOCHHYC, TAaHI€HC, KOTAHIEHC
YUCIIOBOTO apTyMEHTA;

ONEPUPOBATh TMOHATHUAMMU: APKCUHYC, APKKOCMHYC M apKTAHI€HC YHCIIOBOIO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJTHO OIEPUPOBATH TOHATUSIMH: TOXIECTBO, YpaBHEHUE, HEPABEHCTBO,
PaBHOCHUJIbHBIE YPABHEHUS U YPABHEHUSI-CIIEACTBUS, PABHOCUJILHBIE HEPABCHCTBA,;

MIPUMEHSTH PA3JIMYHBIC METO/IbI PEIICHUS PALIMOHAIBHBIX U JPOOHO-PAIlMOHATBHBIX
YPaBHEHUM, IPUMEHATh METOJ UHTEPBAJIOB JJIsl PELICHUS] HEPABEHCTB;

CBOOOJHO OIEpUPOBATH TMOHSITUSMH: MHOTOYJIEH OT OJHOM TMEpPEeMEHHOH,
MHOTOWIECH C IEeJbIMU KOd(PuImeHTaMu, KOpHH MHOTOWICHA, MPUMEHATH JIEeJICHUE
MHOTO4JIEHa HAa MHOTOWIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera s pemieHus
3a/1ad4;

CBOOOJHO OMEPUPOBATH TMOHSATUSMU: CHCTEMa JMHEHHBIX YpPAaBHCHUM, MaTpHIIA,
ONPEAECTUTENIb MATPULIBI 2 X 2 U €r0 TEOMETPUUYECKUN CMBICH, UCTIOJIb30BaTh CBOMCTBA
ompenenurenss 2 X 2 s BBIYMCICHUSI €0 3HAYEHUS, NPUMEHSATH OMPEACIUTENN
JUI. PEIIEHUsS] CHUCTEMBI JIMHEHHBIX YpPaBHEHMH, MOJEIHMPOBATh pPEajlbHbIC CUTYallUH
C NOMOIIBK) CHCTEMbl JIMHEHMHBIX ypaBHEHUM, HUCCIEAOBATH MOCTPOEHHBIE MOJEIH C
ITOMOILBIO MaTPUIL U OIPEICIIUTENEH, UHTEPIPETUPOBATH MOJIYYECHHBIN PE3YJIbTAT;

MCIIOJIh30BATh CBOMCTBA JIEUCTBHM ¢ KOPHIMU JIJIsl TPEOOpa30BaHUs BHIPAKCHHI;
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BBITIOJIHATh TPEOOpa30BaHUsl YHCIOBBIX BBIPAKEHUM, COAEpKAIIUX CTENEHH C
palMOHAJIBHBIM [T0KA3aTEeIIEM;

UCIIOJIb30BaTh CBOMCTBa JIoTapu(dMoB sl MpeoOpa3oBaHus JIOTapuPMHUUECKUX
BBIPAKCHU;

CBOOOZIHO  OMEepUPOBATh  MOHATUSAMHU:  HUPPALMOHANBHBIE, TOKa3aTEJbHbIC
U JIoTapu(pMUUECKHE ypaBHEHHUS, HAXOJIUTh MX PEUICHHs C TOMOIIbIO PaBHOCHIBHBIX
IIEPEXO0/I0B WIIA OCYIIECTBIISAA POBEPKY KOPHEM;

NPUMEHSTh OCHOBHBIE TPUTOHOMETpHUYECKHE QOpMYJbl s MpeoOpa3oBaHUsA
TPUTOHOMETPHUYECKUX BBIPAKEHUN;

CBOOOJTHO OINEPUPOBATh MOHITHEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE, MPUMEHSITh
HEOOXOoJuMbIe (QOPMYJBI sl PEIICHHS OCHOBHBIX THUIIOB TPUTOHOMETPUUYECKUX
YPaBHEHHU;

MOJEJIUPOBATh peajbHbIE CUTYAIlMH HA SI3bIKE aJreOpbl, COCTABIISTh BBIPAXKEHMUS,
YPaBHEHMs, HEPABEHCTBA II0 YCJIOBHUIO 3aJa4M, MCCIEN0BATh ITIOCTPOCHHBIE MOJEIH
C MCIOJIb30BaHUEM anmnapara aareOphl.

DOyHkuuu U rpapukn:

CBOOOZIHO OINEpUPOBaTh MNOHATUAMU: (QYHKLHMS, CIOCOOBI 3anaHus (yHKUHUH,
B3aMMHO OOpaTHbIe (DYHKIMH, KOMIO3ULUA (PYHKUUH, Tpaduk (DYHKIHH, BBIIOIHITH
3JIEMEHTapHbIe peoOpa3zoBaHus rpaduKoB PyHKIHII;

CBOOOJTHO ONEPUPOBATH MOHATHSIMU: 00JIaCTh ONPEAETICHNUS U MHOYKECTBO 3HAUEHUI
byHKIMN, HyTd QYHKIIUH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA;

CBOOOMIHO  OMepupOBaTh TMOHATHSAMH: UYETHbIE H  HEUYeTHble (PyHKIHUH,
nepuoAnYecKue (QYHKIMHM, MHPOMEXKYTKH MOHOTOHHOCTH (YHKIMH, MaKCUMYMBbI U
MUHUMYMBl ~ (QYHKIIUM, HauOoNblllee W HaWMEHbIee 3HAaYeHHe (YHKIUU Ha
IPOMEKYTKE;

CcBOOO/IHO ONEPUPOBATh MOHATUAMU: CTENIEHHAs (PYHKIMS C HATYPaJIbHBIM U LIETIbIM
nokasaresieM, rpauk CTENEeHHON (DYHKIMH C HATypaJbHbIM M LEJIbIM IOKa3aTeleM,
rpa@uK KOpHS n-oil CTENMeHW Kak (PYHKIMU OOpaTHOW CTENEHU C HaTypalbHBIM
MOKa3aTeseM;

OTIepUPOBATH MOHATUAMMU: JTUHEHHAs, KBaJpaTUIHAs U JPOOHO-IMHENHAs PYHKINH,
BBITNIOJIHATH 3JIEMEHTAPHOE UCCIIE0BAHKUE U MTOCTPOEHUE UX IPaUKOB;

CBOOOZIHO OMNEpUPOBaTh MOHATUSAMHU: TIOKa3aTeNbHAas M Jorapupmuueckas
(YyHKIMM, UX CBOICTBA U I'paKH, UCII0JIb30BATh UX I'padUKU AJIs pEIIeHUs] YpaBHEHUI;

CBOOOZAHO  OMEpUPOBATH  MOHATUSMU:  TPUTOHOMETPUYECKAs  OKPYHOCTb,
OTpeeieHre TPUTOHOMETPUYECKUX (PYHKIIUI YUCIIOBOTO apTyMEHTa;

UCIO0JIb30BaTh Tpaduku GYyHKUUNA ISl UCCIEAOBAaHUS TIPOLIECCOB U 3aBUCUMOCTEM
IpU peIIeHUH 3a7ad U3 APYTUX y4eOHBIX MPEIMETOB U peaTbHOU KHU3HU, BBIPAKATH
(dbopMysiaMy 3aBUCUMOCTH MEXAY BEJIMUNHAMU;

Havajia MaTeMaTH4eCKOro aHAJIN3a:
CBOOOJTHO OTEPUPOBATH TMOHATUAMH: apuPMETUYeCKas U TeOMETpUYecKas
nmporpeccusi, OECKOHEUHO YOBIBAIOI[asi TE€OMETPUYECKas IMPOTPEecCHsi, JIMHEHHBIN
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U SKCIIOHEHIHMAIBHBIM POCT, (hOpMyJia CIOXKHBIX MPOIEHTOB, UMETh MPEICTABICHUE
0 KOHCTaHTE;

MCIIOJIb30BaTh MPOTPECCUU IS PEILICHHSI pealIbHBIX 3a7au MPUKIIATHOTO XapaKTepa;

CBOOOJHO OIEPHPOBATH MOHATUSAMU: TOCIEIOBATEIBHOCTD, CHOCOOBI 3aJaHHs

HOCJIeI0BATEIbHOCTEW, MOHOTOHHBIE U OTPaHIMYEHHBIE TIOCIEI0BATEIbHOCTH, IOHUMATh
OCHOBBI 3apOKJICHUS MATEMAaTHYECKOTO aHaIM3a KaK aHajan3a OECKOHEYHO MaJlbIX;

CcBOOOZHO OTMEpPUPOBATh MOHITHSIMH: HEMPEPHIBHBIE (PYHKIMHM, TOUYKH pa3pbiBa
rpaduka GyHKIMH, aCUMIITOTHI rpaduka QyHKINY;

CBOOOZHO OIEpUpOBaTh MOHATHEM: (YHKLUS, HENpepbIBHAs Ha OTpPE3Ke,
NPUMEHATH CBOMCTBA HETIPEPHIBHBIX (DYHKIUH 7S peLICHHUs 3a/1a4;

cBOOOJHO ONEpUPOBATh MOHATUAMU: TIEPBAsi U BTOPAst MPOU3BOAHBIC (PYHKIIUH,
KacaTenabHas K Tpaduky QyHKIUH;

BBIYUCTISATH MPOU3BOJIHBIE CYMMBI, POU3BEACHUS, YACTHOTO M KOMIIO3HIIUU JIBYX
(GyHKIMI, 3HaTh IPOU3BOJIHBIEC FJIEMEHTAPHBIX (PYHKIINIA;

UCIIOJIb30BaTh T€OMETPUUECKUI U (PU3NUECKUI CMBICT IPOU3BOAHON AJIsl PELLICHUS
3ajad.

MHo:xecTBa M JIOTHKA:

CBOOOJTHO OTIEPHUPOBATH MOHATHAMU: MHOKECTBO, OIIEpAllMK Ha/I MHOXKECTBAMH,

HCMOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM armapar JJjis ONMHCAHUS PEATbHBIX
MIPOIIECCOB U SIBJICHUM, TP PELICHUHM 3aa4 U3 IPYyTUX yYEOHBIX MPEIMETOB;

CBOOOJIHO OIEpUPOBATH TMOHATUSIMU: OIpEJeIeHUEe, TeopeMa, YypaBHEHUE-
CJIEICTBHE, CBOMCTBO MATEMaTHYECKOTO OOBEKTa, J0KAa3aTeIhCTBO, PaBHOCHIJIHHBIC
YPaBHEHHUS U HEPABEHCTRBA.

K koniry oOyuenus B 11 kiacce o0y4arouuiicst MOJIy4YUT CIETYIOIINE MPEIMETHBIE
pe3ynbTaThl MO OTACIBHBIM TeMaM (pesiepaibHOM paboueit mporpaMMbl y4eOHOTO Kypca
«Anredpa ¥ Hayana MaTeMaTHYECKOTO aHAIU3a:

Yucsia 1 BbIYUCICHUA:

CBOOOJHO OINEPUPOBATH MOHATHUAMM: HATYpPaJIbHOE M LEJI0€ YHCIIO, MHOXKECTBA
HATypPaJIbHBIX U LIEJIBIX YUCEN, UCIOIb30BATh MPU3HAKU JEIUMOCTH Lenbix ynces, HO/|
1 HOK HatypanbHBIX YnCel JU1s peLIeHUs 3a/1a4, IPUMEHTh anroput™ EBknuza;

cBOOO/IHO ONEPUPOBATh NOHATHEM OCTATKa 110 MOJIYJII0, 3alMChIBATh HATYpaJIbHbIE
YHUCia B Pa3JIMYHBIX MO3ULIMOHHBIX CUCTEMAX CUUCIICHUS,

CBOOOJHO OMEpUPOBATh TMOHATUAMM: KOMILJIEKCHOE YHCIO M MHOXKECTBO
KOMIUIEKCHBIX ~YMCEJI, MpPEJICTaBIsATh KOMIUIEKCHbIE UYHCIa B ainreOpanyueckoi
U TPUTOHOMETPUYECKON (hopMe, BBINONHATH apUPMETHUECKHUE OIlepaluy ¢ HUMH U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHUs ¥ HEPABEHCTBA:

CBOOOJHO  ONEPUPOBATH  MOHATUSMHU:  HppalMOHANbHBbIEC, IOKa3aTeJIbHbIC
U Jorapu(pMUUecKre HEPaBEHCTBA, HAXOAUTh UX PELICHHs ¢ TOMOIIbIO PAaBHOCUIBHBIX
IIEPEXO/I0B;

21



OepnepanbHas padbouas mporpamma | Martematuka. 10—-11 kiaccbr (yriryOJieHHBINH YPOBEHB)

OCYIIECTBIISATh OTOOp KOpPHEH NpU pEHIeHUHd TPUTOHOMETPHUUECKOrO YPaBHEHHS;

CBOOO/IHO ONEPUPOBATH MOHATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO, IPUMEHSATH
HEoOXOouMble (OPMYJIBI NIl PEIICHUS. OCHOBHBIX THIIOB TPUTOHOMETPHUUECKHX
HEPAaBEHCTB;

CBOOOJHO OIMEpPUPOBATH MOHATHUSAMHU: CHUCTEMAa M COBOKYIMHOCTh YpaBHEHHH U
HEPABECHCTB, PABHOCHWJIBHBIE CHUCTEMBl U CHUCTEMBI-CICACTBUSA, HAXOAUTh PELICHUS
CUCTEMBI M COBOKYIHOCTEH pAalMOHAIbHBIX, HPPALMOHAIBHBIX, ITOKA3aTEIbHBIX M
Jorapu(pMUUECKUX YpaBHEHHU U HEPABEHCTB;

pelaTh palvoHalbHbIE, HUppallMOHAIbHbIE, MOKa3aTeNIbHbIE, JOrapupMUUEcKue
U TPUTOHOMETPUYECKHUE YPABHEHKS U HEPABEHCTBA, COAEPKALIUE MOLYJIN U ITapaMeTphI;

NPUMEHATH rpaUyeCcKue METOBI AJIs PELLICHUS] YPAaBHEHUI U HEPABEHCTB, a TaKXKe
3a/1a4 ¢ apameTpamy;

MOJEJIUPOBATh peajbHbIE CUTYAIlMH Ha SI3bIKE aJreOpbl, COCTABIISITh BBIPAKEHMUS,
YPaBHEHMS], HEPABEHCTBA U KX CUCTEMBI 110 YCIIOBHIO 3aa4H, UCCIIEIOBATH IOCTPOCHHBIE
MOJIEJIM C UCIHOJB30BaHUEM ammnapara aiareOpbl, MHTEPIPETUPOBATh IOJYYEHHBIN
pe3yJIbTar.

DOyHKUMHU U TPaPUKH:

CTPOUTh TpaUKU KOMIO3ULIMU (PYHKIMA C TOMOIIbIO 3JIEMEHTApHOIO
MCCJIEIOBAHUS M CBOMCTB KOMIO3UIUU IBYX (DYHKIIMIA;

CTPOUTH I€OMETpHUecKHe oOpa3bl ypaBHEHUM M HEPABEHCTB Ha KOOPAMHATHOU
IUIOCKOCTH,

CBOOOZIHO ONEpPUPOBATH MOHATUSAMU: TPaQUKU TPUTOHOMETPUUECKUX (DYHKLUH;

OPUMEHATh GYHKIMH JJ1 MOJEIMPOBAHUS U UCCIIEA0BAHUS PEaIbHBIX ITPOLIECCOB.

Hauyana maTeMaTHuyecKoro aHajamn3a:

MCITOJIB30BaTh MPOU3BOJHYIO ISl MCCIIEIOBAaHUS (DYHKIIMM HA MOHOTOHHOCTH U
IKCTPEMYMBI;

HAXOJUTh HauOoJblllee W HaUMEHbIIEEe 3HAYCHHUS (YHKIMH HEMPEpPHIBHON Ha
OTpE3KE;

UCIIOJIb30BaTh  MPOW3BOJHYIO  JUISI  HAXOXKJICHUS  HAWIYYIIErO0  PEIICHHS
B TPUKJIAIHBIX, B TOM YHUCJIE COIMATBHO-DKOHOMUYECKHX, 3a/a4ax, IS OMpPEaCICHUS
CKOPOCTHU U YCKOPEHHUS MpoIiecca, 3aaHHOro GopMyion uin rpadukoM;

CBOOOJHO OMNEPHPOBATH TMOHATHUSAMU: TMEPBOOOpa3HAas, OMPEACICHHBIA WHTErpal,
HAXOJIUTh MIEPBOOOPA3HBIC JIEMEHTAPHBIX (PYHKIIUN M BEIYUCIISITh HHTETPAJI 110 GopMyIie
Hrrorona—JleiOnumna;

HAXOIUTh TUTOIIAH IIOCKUX PUTYP U 00BEMBI TEII C ITOMOIIBIO0 HHTETPAIa;

UMETh TPEACTaBICHHE O MaTeMaTHYECKOM MOJCIMPOBAaHUM Ha TpPUMEpPE
coctaByieHus U PepeHITNATBHBIX YPaBHEHUN;

pemarh TPUKIAAHBIC 3a7a4d, B TOM YHCJIEC COIHAIbHO-2KOHOMHYECKOTO
1 (PU3UYECKOTO XapakTepa, CPeICTBAMH MaTEMAaTHUYECKOTO aHAJIn3a.
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10 KVIACC
Hazeanue KosmuectBo OcHOBHBIE BUIbI ACSTEILHOCTH
OcHOBHOE coziepKaHUE
pazzeina (TeMbl) 4acoB o0ydJaronuxcs
MHOxkecTBO 24 MHO0K€eCTBO, onepanuu Hcnonws3oBaTh TEOPETUKO-
JNEHUCTBUTEILHBIX YUCEIL HaJl MHO’KECTBAMH U UX CBOMCTBA. MHO>KECTBEHHBI armapar
MHOrOo4NEHBI. Jwuarpammel Oisiepa — Benna. IUIS OIIMCAaHMS X0/1a PELICHUS

PanuonanbHbie ypaBHEHUSA
Y HEPABEHCTBA.

CucTeMbl TMHENHBIX
YpaBHCHUH

[IppumeHEeHnE TEOPETUKO-
MHO>KECTBEHHOTO arnapara

IUISL PELICHUS 3a7a4.

ParmmonanpHabie uncia. OOBIKHOBEHHBIC
U JICCATUYHBIC APOOU, TPOIICHTHI,
OECKOHEUHbIE MTEPUOIUIYECKHUE TPOOH.
[Ipumenenue npoOeii 1 IPOLEHTOB

JUJIS1 PELICHUS IPUKJIAHBIX 3a/1a4.
JlercTBUTENBHBIC YUCIIA.
PanyonanbHbIe U MppalOHATBHBIE
yucaa. ApudpMeTHIecKue onepainuu

C JEeUCTBUTEILHBIMU YHCIIAMHU.
Monynb AEHCTBUTEIIBHOTO YHUCIA U €70
cBoiicTBa. [TpubnmxeHHbIe
BBIYUCJICHUS, IPABUJIA OKPYTJICHUS,
MPUKHUJIKA U OIICHKA pe3yJibTaTa
BBIYMCJICHUM.

MaTeMaTUYECKHX 3a/1a4, a TaAKKe
peabHBIX MPOLIECCOB U SIBIICHU.
OnepupoBaTh NOHATUSIMH:
panMoHaNIbHOE YUCIIO, OECKOHEUHAS
nepuoaNdecKast IpoOb, MPOIIECHTH;
UppaIMOHATBHOE U IEUCTBUTEILHOE
YUCJI0; MOAYJIb JE€HCTBUTEIBHOTO
YHUCJIa; UCTIOJIB30BaTh ITH MOHSATHUS
IIPY MPOBEAECHUN PACCYKIACHUN

U JI0Ka3aTebCTB, IPUMEHSTh JpOo0OHr
Y TIPOLICHTHI J1JIs1 peIICHUS
MPUKIIAIHBIX 337124 U3 PA3IMYHbIX
OTpacien 3HaHUU U peasibHON KU3HMU.
Hcnonp3oBath MpuOIMIKEHHBIC
BBIYUCJICHUS, IPABUJIA OKPYTJICHUS,
MPUKHUJKY U OLICHKY pe3yjbTaTa
BBIYHCJICHUM.
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OCHOBHBIE METO/IBI PEIICHUS LEIBIX

1 IpOOHO-pPAllMOHANIBHBIX YPaBHEHUM
Y HEPABEHCTB. MHOTOUYJIEHBI OT OAHOM
IIepeMEHHOU. [leleHne MHOrowIeHa
Ha MHOTOYJIEH C OCTaTKOM. Teopema
besy. MHOTO4IIEHBI € LIETBIMU
kodppunmnentamu. Teopema Buera.
Pemienue cucrem JIMHEMHBIX
ypaBHEHH. MaTtpuiia CuCTEMBbI
JIMHEWHBIX ypaBHEHUW. OnpeenuTensb
MATpPUILBI 2X2, €ro TEOMETPUUECKUN
CMBICJI U CBOMCTBA; BBIYMCIICHUE €TO
3HAYEHUS; IPUMEHEHUE ONPEACIIUTEIIS
JUISl PEIICHUSI CUCTEMbI IMHEUHBIX
ypaBHEHUM. Pemenne npukiiaaaeix
3aJ1a4 C ITIOMOIIBIO CUCTEMBI JIMHENHBIX
ypaBHEHUH

[IpuMeHATH pa3IuuHbIE METOIbI
pelIeHUs] pallMOHAIBHBIX U APOOHO-
palMOHAIBHBIX YPABHECHUH; & TAKXKE
METOJ UHTEPBAJIOB JIJI PEIICHUS
HEPABEHCTB.

OnepupoBath NOHATUSIMHU MHOTOUJIEH
OT OJTHOW MIEPEMEHHOM, €r0 KOPHU;
MIPUMEHSATH JEJICHUE MHOTOYWJIEHA

HAa MHOTOWIEH C OCTAaTKOM, TEOPEMY
besy u Teopemy Buera niis pemieHus
3aJ1a4.

OnepupoBaTh MOHATUSIMH: CUCTEMA
JIMHEVHBIX YPaBHEHUM, MaTpHUIIa,
OIPEICITUTENIb MATPUIIBI.
Hcnonp3oBaTh CBOMCTBA
ONpeaeanuTeIs 2 X 2 1711 BBIYUCIICHUS
€ro 3Ha4YCHUs, IPUMEHSTh
ONPEAECTUTEIN JJ1s1 PEIICHUSI CUCTEMBI
JIMHEWHBIX YPaBHEHUMN.
MonennpoBaTh peaibHbIE CUTYalluH
C TIOMOIIBIO CUCTEMBI JIUHEHHBIX
YPaBHEHUM, UCCIEN0BATH
MTOCTPOEHHBIE MOJICIIH C TIOMOIIIBIO
MATpPHI] U OIIPELICIIUTEIIE,
UHTEPIPETUPOBATH MOTYUEHHBIN
pe3ynbTar
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OyHKIUU U TpaduKu.
Crenennast pyHKIuUs
C LEJIBIM MOKa3aTeIeM

12

OyHKIUSA, CIOCOObI 3a1aHUsT QYHKIIUH.
B3anmuo oOpaTHbIe QyHKITUH.
Komnozunms ¢ynkmuit. I'paduk
byHKIIMA. DIIeMEHTapHBIC
npeobpazoBaHus rpa@uKkoB QyHKITUH.
OO0rnacTh onpeaeieHUs] U MHOYKECTBO
3HaueHui PpyHkmu. Hymm pyHkuumn.
[TpomexxyTKH 3HAKOMIOCTOSIHCTBA.
YeTHble 1 HEYETHBIC PYHKITUU.
ITepuoauueckue GyHKIUU.
[TpomexyTKH MOHOTOHHOCTH
byHkuuu. MakCUMyMbl 1 MUHUMYMBI
¢ynkuuu. Hanbonbiiee 1 HauMeHbllee
3HauYeHHUE (PYHKITUU Ha TPOMEKYTKE.
Jluneiinas, kBaJpaTuuHas U APOOHO-
AuHeHas QyHKIUHA. DJIEMEHTapHOe
UCCJIEIOBAHUE U TTIOCTPOEHUE IPAPUKOB
3TUX PYHKIUH.

CreneHsb ¢ IEeJIBIM ITOKa3aTeJIeM.
bunom HeroToHa.

CreneHHast GyHKIHS C HATYPATbHBIM
Y LIEJIBIM MOoKa3zaresieM. Ee cBolicTBa

u rpaduk

OnepupoBaTh MOHATHAMH: (PYHKIIHS,
CHOCOOBI 3a/1aHus PYHKINN; B3aUMHO
oOpaTHble (PYHKIIUU, KOMIIO3UIIHS
byHkmii, rpadgux GyHKIMH, 00IaCTh
OIpe/ieNICHUs] U MHOXKECTBO 3HAUEHUHN
GyHKUMU, HYJIA (PYHKLIHH,
IPOMEXYTKH 3HAKOTIOCTOSIHCTBA;
JWHEWHas, KBaJlpaTHyHasi, 1poOHO-
JWHEWHAs U CTeTIeHHas (QyHKIIUH.
BbINOMHATE 371eMEHTapHbIE
npeoOpa3zoBaHus rpa@uKoOB (PyHKIIHIMA.
3HaTh U YMETh JOKa3bIBATh YETHOCTh
WJIA HEYETHOCTh (PYHKIIMH,
NEPUOANYHOCTD (DYHKIINHU, HAXOIUTh
IPOMEXYTKH MOHOTOHHOCTH
(GYHKIIMH, MAKCUMYMBI I MUHUMYMBI
dbyHKIIMN, HAaHOOIbIIIEEe M HAUMEHbIIIEEe
3HaYeHUe (PYHKIMH Ha IPOMEXKYTKE.
DopMyTUpPOBATH U UILTIOCTPUPOBATH
rpau4ecKu CBOMCTBA JIMHEHHOM!,
KBaIPaTUYHOU, APOOHO-TUHEHHON 1
CTENEHHON (PyHKIUH.

Bripaxkats opmynamu 3aBUCUMOCTH
MEXKTy BETMYUHAMH.

3HaTh OnpeesieHrue U CBOMCTBA
CTETEHH C LIETBIM MTOKa3aTeleM;

25




Oepnepanbhas padboyas nporpamma | Marematuka. 10—11 knmaccsl (yriayOneHHBIM ypOBEHb)

noaxosIyo Gopmy 3anucu
NEUCTBUTEIBHBIX YUCEI VISl pEIICHUs
MPaKTUYECKUX 3a7a4 U IPEJCTABICHUS
JTAHHBIX

ApudmMernyeckuii KOpeHb 15 ApudmMeTnueckuii KOpeHb DopMyIMpOBaATH, 3ANTUCHIBATH
n-Oi CTENEeHHU. HaTypaJIbHOM CTETIEHU U €r0 CBOMCTBA. | B CUMBOJIMYECKOU (popme
UpparmonaibHbie [IpeobpazoBaHus YUCITOBBIX Y MCII0JIb30BATh CBOMCTBA KOPHSI
YPpaBHCHM:A BBIPAKEHUH, COJIEPKAIINX CTETIEHU n-OM CTETeHH JJIsl TpeoOpa3oBaHMUs
1 KOPHH. BBIPAKCHUM.
HppannoHanbHble ypaBHEHHUS. HaxoauTe pemienust uppaoHanbHbIX
OCHOBHBIE METO/IbI PEIICHUS YPaBHEHUH C IIOMOIIBIO
UppaIlMOHaTBHBIX YPaBHEHUH. PaBHOCHJIBHBIX IEPEXOA0B HIIN
PaBHOCHIIBHBIE TIEPEXOBI B PEILICHUH OCYILECTBJISS MPOBEPKY KOPHEM.
UppallMOHAIBHBIX YPABHEHUH. CtpouTtb rpaduk GyHKIIUH KOPHS
CaoiicTBa 1 rpaduK KOpHS n-oi n-0M CTENEeHU KaK 00paTHOM
CTENEHU KaK PYHKIIUU 0OpaTHOMN TUTsl QYHKIIMH CTETIEHU C HATypaIbHBIM
CTEIEHH C HATypaAJIbHBIM IMOKAa3aTEIEM NOKa3areseM
[TokazaTenpHas GyHKIIUS. 10 Crenenb ¢ paloOHaIbHBIM DopmMyIHPOBATH ONPEICIICHNUE

Iloka3arenbHbIE ypaBHEHUS

IIOKa3aTeJIeEM U €€ CBOMCTBA.
[TokazarenbHast GyHKIUS, €€ CBONCTBA
u rpaduk. Mcnons3oBanue rpaduka
(GYHKIUM 1711 peleHns ypaBHEHUH.
ITokaszaTenbHble ypaBHEHUA. OCHOBHBIE
METO/Ibl PEIICHUS TOKA3aTENbHBIX
YpPaBHEHUU

CTEIEHH C PallMOHAJIBHBIM
MTOKA3aTEeJIEM.

BrimonasaTs npeobpazoBanus
YUCJIOBBIX BBIPAXKEHUH, COAEPKAIINX
CTEIEHH C PallMOHAJIBHBIM
MIOKA3aTEeIIEM.

Hcnonb3oBath HUGPOBBIE pECYPCHI
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JUISl IOCTPOEHUS Tpaduka
MOoKa3aTeabHON (PYHKIIMHU U U3yUCHUS
€€ CBOMCTB.

HaxoauTs penienust noka3aTeabHbIX
YpPaBHEHUU

Jlorapupmuyeckas GpyHKIHA. 18 Jlorapudm yucna. CoiicTea JlaBaThb onpeneneHue iorapudma
Jlorapugpmuueckue norapugdma. JlecaTuunbie YHUCIIA; AECITUYHOIO U HATypPaJIbHOTO
YpaBHEHHUS U HaTypaJibHbIE JOrapu(Msl. jorapudma.
[IpeobpazoBaHue BhIpaKEHUH, Ncnons3oBath cBoOMCTBA ToraprupmMoB
coJiepKalux JorapuQpmel. U1 IpeoOpa3oBaHus
Jlorapupmuyeckas GyHKUIUA, J0Trapu(pMUYECKHUX BBIPAKEHUN.
ee CBOICTBa U TpaduK. Ctpouts rpaduk morapudpMudeckon
Ucnons3oBanue rpaduka GyHKIUN byHKIIMU Kak 00paTHOM
JUISl pELIEHUS] YPABHEHUIA. K [M0Ka3aTeIbHOU U UCIIO0Ib30BAThH
Jlorapudmuueckre ypaBHEHHUS. CBOMCTBa Jorapu(pMuyeckor QyHKIUU
OCHOBHBIE METO/BI PELIEHUS JUISL peLIeHus 3a/1ay.
JAorapu(pMUYECKUX YPABHEHU M. Haxonute pemenns
PaBHOCHIIBHBIE ITEPEXOBI B PEILICHUH aorapu(pMUUECKUX ypaBHEHUN
JAorapu(pMUYECKUX YPAaBHEHUM C MOMOIIIbIO PABHOCUJIBHBIX MTEPEX0I0B
VI OCYIIECTBIISISI IPOBEPKY KOPHEMN
Tpuronomerpuueckue 22 CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC JlaBatb ornpeneneHus CuHyca,

BBIPAKCHUA N YPABHCHUA

YHUCJIOBOI'O apryMeHTa. ApKCHHYC,
ApPKKOCHUHYC M apKTaHT€HC YUCIOBOIO
apryMeHTa.

TpuronomeTpuyeckas OKpy>KHOCTb,

KOCHHYCa, TAHT'€HCA U KOTaHT'€HCa
YHUCJIOBOT'O apTyMEHTA; a TaKKe
apKCHHYCa, apKKOCHHYCa U
apKTaHreHCa YUCIIa.
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OIIpeICIICHUE TPUTOHOMETPUICCKHIX
(YHKIMI YHUCIIOBOTO apryMEHTa.
OCHOBHBIE TPUTOHOMETPUIECKHEC
dbopmyisl. [IpeobpazoBanue
TPUTOHOMETPUUYECKUX BBIPAKCHHIM.
Pemenrie TpUroHOMETPHUYECKUX
YpaBHEHUH

[IprMeHATH OCHOBHBIE
TPUTOHOMETpUUYECKHE (HOPMYIIbI

JUTsl IpeoOpa3oBaHms
TPUTOHOMETPHUUYECKHUX BBIPAKECHUM.
[IpumeHsTh GOPMYIIBI TPUTOHOMETPUHU
JUISI pELIEHUSI OCHOBHBIX THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUI

ITocnenoBarepHOCTH
Y MPOTPECCUU

10

[TocnemoBaTeIbHOCTH, CITOCOOBI
3aJlaHus MOCJIEI0BATEIBHOCTEM.
Metoa MaTeMaTUYeCKON UHTYKIHH.
MOHOTOHHBIE 1 OTPAaHUYEHHBIE
nocaenoBarenbHocTu. Mcropus
aHa/n3a 0ECKOHEYHO MaJIbIX.
Apudmerrnueckast U reoMeTpuIecKas
MIPOrPECCHH.

beckoHneuHo yObIBaromas
reOMETPHUYECKast IPOrPECCHUs.
Cymma 6eckoHEeYHO yObIBaroIen
reOMETPUYECKOU IPOTrPECCUH.
JIMHEWHBIN U SKCITOHEHIIMATbHBIN
poct. Hucro e.

dopmyJia CII0KHBIX IPOLIEHTOB.
Hcnonws3oBanue nporpeccuu

JUISL pEIIeHUs peabHbIX 3a7a4
MPUKJIAJHOTO XapaKTepa

OnepupoBaTh NOHATHSIMH:
ITOCJIEIOBATEIBHOCTD, CIIOCOOBI
3a1aHus MOCIEN0BATEIbHOCTEN;
MOHOTOHHBIE Y OTPaHUYEHHBIE
MOCJIEI0BATEIbHOCTH; HCCIIEI0BATh
MOCJIeI0BaTEILHOCTH Ha
MOHOTOHHOCTh U OTPAHUYEHHOCTb.
[Tosyyats npeacraBieHue

00 OCHOBHBIX HJI€SIX aHATIN3a
OECKOHEYHO MaJIbIX.

JlaBaTh onpeneneHue
apu(pMETHIECKON U TEOMETPUIECKOM
nporpeccuu. JJoka3piBaTh CBOMCTBA
apu(METHIECKON U TeOMETPUIECKON
MPOTrPECCUH, HAXOJIUTh CYMMY YJIEHOB
MPOTPECCUH, a TAKKE CYMMY YJICHOB
OECKOHEYHO yOBIBAIOIICH
FEOMETPUUYECKON MPOTPECCHUHU.
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Hcnons3oBaTh mporpeccun

JUTSL pelIeHus 3a/1a4 IPUKIaHOTO
XapakTep.

[TpumeHATh HopMyITy CIIOKHBIX
IPOLICHTOB JIJIs pellIeHUs 3a]1a4
U3 pEeAIbHOW MPAKTUKH

HenpepriBHbIC PyHKIIHUH.
[IpousBoanas

20

HenpepriBHble GyHKIIMT U UX
cBoiicTBa. Touka pa3psiBa.
AcumMnToTsl rpaduKoB PYHKITUH.
CaoiicTBa ()yHKIMI HENPEPHIBHBIX
Ha OTpe3Ke. MeTox HHTEPBAJIOB

JUISl PEIIEHUST HEPABEHCTB.
[IprmeHenne CBOMCTB HENPEPBIBHBIX
byHKUMA 15 peleHus 3a1a4.
[IepBas u BTOpast MpOU3BOIHBIE
dbynkuuu. Onpeaenenue,
r€OMETPUYECKUNA U (PU3NYECKUN CMBICTT
IIPOU3BOJHOM. Y paBHEHHUE
KacaTeIbHOM K TpaduKy QyHKIIHH.
[Ipon3BOHBIE DTIEMEHTAPHBIX
dbynknuii. [TpousBoaHass CyMMmsl,
IIPOU3BENCHUS, YACTHOTO

Y KOMITO3UIIMU (PyHKITUI

OnepupoBaTh NOHATHIMU: (PYHKIIHS
HEIPEpPhIBHASA HAa OTPE3KE, TOUKA
pa3pbiBa (YHKLIHUU, aCUMIITOTA
rpaduka QyHKIIUH.

IIpuMeHATH CBOMCTBA HENPEPBIBHBIX
GyHKUMNA 151 peleHus 3a1ay.
OnepupoBaTh NOHATUAMU: TIEPBAs U
BTOpasi MPOU3BOIHbIE PYHKIUY;
NOHUMATh GU3HYECKUI U
reOMETPUYECKHUI CMBICI ITPOU3BOIHOM;
3alMUCBIBaTh YPAaBHEHUE KACATEIBbHOM.
BbIyucisTh Npou3BOIHBIE CYMMBI,
POU3BEICHUS, YACTHOTO U CIOXKHOU
(GyHKIMH.

N3yuaTh Npon3BOAHBIE JIEMEHTAPHBIX
(GyHKLMA.

Hcnonb30BaTh reOMETPUIECKUAN

1 (pU3HUECKUN CMBICI IIPOU3BOTHOM
JUTSL peLIeHUs 3a/1a4
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[ToBTOpeHue, 06001IEHNE, 5 OcHOBHBIE NMOHATHUS Kypca aireopbl [IpuMeHATh OCHOBHBIE MTOHSITUS Kypca
CUCTEeMAaTHU3allus 3HAHUI U Hayajl MaTeMaTH4eCKOro aHaIn3a anreOpsl U HAYaJl MATEMaTUYECKOTO
10 kiacca, 0060061IeHNE aHajaM3a JUisl petieHus 3a1a4y
U cucTeMaTH3alys 3HaHU! U3 peaNTbHOM KU3HU U IPYTUX
IIKOJBHBIX IPEIMETOB
OBLIEE KOJIMYECTBO 136
YACOBIIO ITPOI'PAMME
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11 KJIACC
HasBanue KomnuecTso OcHOBHOE coziepKaHue pasaena OcCHOBHBIE BUJIBI IEATEITBHOCTH
pazjeina (TeMbl) 4acoB (TempI) 0o0ydJaronuxcs
HccnenoBanne QpyHKIn 22 [IprMmenenne npon3BOAHOM Ctpouts rpauk KOMIIO3UIIUU

C IMIOMOILBIO ITPOU3BOJHOMN

K UCCIIEAOBAHUIO (DYHKIIHIA

Ha MOHOTOHHOCTb U DKCTPEMYMBI.
Haxoxenne HanOob1Iero

Y HaMEHBIIErO 3HAYEHUS
HENPEpbIBHON (PYHKIIMU Ha OTPE3KE.
[Iprmenenne mpon3BOIHOM

JUTSI HAXOXKACHUS HAaWTyYIlIero
peleHus B IPUKIAIHBIX 33/1a4ax,
JUTSI OTIpECIIEHUS CKOPOCTH

U YCKOPEHMUS Mpoliecca, 3aJaHHOTO
dbopmyIoii unu rpaduKom.
Kommnozumus GpyHKIu.
I'eomeTpuyeckue 0Opa3bl ypaBHEHHIM
Y HEPABEHCTB HA KOOPAMHATHOU
IUIOCKOCTH

(GYHKUIUNA ¢ TOMOILBIO 3JIEMEHTAPHOTO

HCCJICAOBAHUA U CBOMCTB KOMIIO3HMIIUH.

CtpouTts reomeTpruecKue 00pasbl
YPaBHEHUI U HEPABEHCTB

Ha KOOPJAMHATHOM IIOCKOCTH.
Hcrnons30BaTh MPOU3BOAHYIO

JUTSL iCCIIeIOBaHUs (DYHKIIMU

Ha MOHOTOHHOCTb U S3KCTPEMYMBI;
HaXOAUTh HauOOoJIbIIEE U HAUMEHbLIIEE
3Ha4YeHUs PYHKIUU HENPEPHIBHON Ha
OTpE3Ke; CTPOUTH rpapuku PyHKIUI
Ha OCHOBAHMH IPOBEJEHHOIO
UCCIIEIOBAHMSL.

Hcnonws3oBaTh NpOU3BOAHYIO

JUTSL HAXOXKACHUS! HAUTYYIlero
penieHus B NPUKJIaJHbIX, B TOM YHCIIE
COLIMAJIBHO-D)KOHOMHYECKUX, 3a7a4ax,
JUTSI OTIpEICIIEHUS] CKOPOCTH

U YCKOpPEHHS Ipoliecca, 3aaHHOrO
dbopmyoii unu rpaduKom.

[Tonmy4arts mpeacraBnenue
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O IIPUMCHCHNU HpOPI?;BOI{HOfI
B pAa3JIMIHBIX OTPACILAX 3HAHUM

ITepBooOpazHast u UHTErpal 12 [TepBooOpa3Hasi, OCHOBHOE CBOMCTBO OnepupoBaTh MOHITUSIMU:
nepBooOpa3HbiX. [lepBooOpazHbie nepBooOpazHas U onpe/eIeHHbIN
aneMeHTapHbIX pyHkuuid. [IpaBuna uHTerpan. Haxoaute nepBooOpasHbie
HaXO0JIeHUs1 IEPBOOOPA3HBIX. AJeMEHTapHBIX (YHKIHUHA U BBIYUCIISITh
Wnrerpan. I'eomerpuyeckuii CMbICIT uHTerpai no gpopmyne HeroTona—
VHTETpana. Berancnenue JleliOHMLIA.

ONIPEEIICHHOTO UHTErpaJIa Haxonuts miiomanu miockux Guryp
o opmysie Hetorona— JleitOaua. U 00BEMBI TeJI C TOMOIIBIO
[IpuMeHeHne nnuTerpana ONpEJEICHHOT0 HHTErpaia.

JUTS1 HAXO0XKICHUS TUIoIaaeit 3HAKOMUTHCS C MATEMaTUYECKUM
MJIOCKUX (DUTYyp ¥ 00HEMOB MOJICJIMPOBAHUEM Ha IPUMEPE
F€OMETPUYECKUX TEl. Iu(depeHINaIbHBIX YPaBHEHUI.
[Tpumepsl permeHni [Tony4daTe ipeicTaBiICHUE O 3HAUYCHU U
muddepeHInanbHbIX YPABHEHUH. BBEJCHUS MMOHATHUS UHTErpaia
MareMaTtrnyeckoe MOIEINPOBaHUE B Pa3BUTHU MaTEMaTUKU

peanbHBIX MPOLECCOB C MOMOIIBIO

nuddepeHManbHbIX YpaBHEHUN

I'paduxu 14 Tpuronomerpuyeckue PyHKIUU, UX Hcnonb3oBath UG poBbIE peCypChl

TPUTOHOMETPUUECKHUX CBOICTBa U TpaduKwy. JUTSl IOCTPOEHUSI TPauKOB

GhyHKIMA. OT60p KOpHEH TPUTOHOMETPHUUECKUX TPUTOHOMETPUUECKUX (DYHKITUU

Tpuronomerpuueckue YPaBHEHUN C IIOMOLIBIO Y U3y4EHUsI UX CBOWCTB.

HEPABEHCTBA TPUTOHOMETPHUYECKON OKPYIKHOCTH. Pewate TpuronoMerpuyeckue
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Pemenne TpuroHOMeTpUIECKUX
HEPABEHCTB

YpaBHEHUS U OCYIIECTBISITH 0TOOP
KOpHEH ¢ OMOIIIBIO
TPUTOHOMETPUYECKOU

OKpY>KHOCTH.

[TpumeHsATH HOPMYIIBI TPUTOHOMETPHU
JUTS PEIIeHUs OCHOBHBIX THIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB.
Hcnonb3oBath udpoBbIe pecypehl
JUTS TIOCTPOCHUS U UCCIICIOBAHMS
rpaguKoB QyHKIIMMA

HNppaumonanbeHeIe,
ITOKA3aTEeIIbHBIE U
norapudMudecKue
HEpaBEHCTBA

24

OCHOBHBIE METO/IbI PEIICHHS
MTOKA3aTENIbHBIX U JTIOTapHPMUICCKAX
HEPaBEHCTB.

OCHOBHBIC METOJIbI PEIICHUS
UPpaMOHATBHBIX HEPABEHCTB.
I'paduueckue MeToabl penieHus
UPpaMOHATBHBIX, TOKA3aTEIBHBIX

U JIoTapu(PMUIECKUX YpaBHEHUN

Y HEPaBCHCTB

[IprMeHsTh CBOMCTBA IOKA3aTEIBHON
U JjorapumMudeckoirt PyHKIui

K PEUIEHUIO MOKAa3aTeIbHbIX

U JIOTapu(PMUYECKUX HEPABEHCTB.
OO6ocHOBaTh paBHOCWJIBHOCTh
NePEXOI0B.

Pemars uppanmonanbHeie

¥ KOMOMHUPOBAHHbBIC

HEPaBEHCTBA,

C TTIOMOITBI0 PABHOCUJIBHBIX
EPEXOIOB.

Hcnons3oBath rpadndecKkre METOIbI
Y CBOMCTBA BXOJSAIINX B YpaBHEHUE
WJIM HEPABEHCTBO (DYHKITHIA

JUISL pEILICHUS 3aa4U
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Komnekcuslie uncna 10 KommekcHbie uncna. Anredpanyeckass | OnepupoBaTh NOHATHSIMHU:
U TPUTOHOMETpUYEcKask (GOPMBbI 3aMUCH | KOMIUIEKCHOE YUCIIO U MHOKECTBO
KOMIUIEKCHOT'O YHCJIA. KOMIUJIEKCHBIX YUCEIL.
Apudmernueckue onepanuu [IpencTaBisaTh KOMIUICKCHBIEC YUCIIA
C KOMIUIEKCHBIMH YHCIIAMH. B aireOpanveckoi
N300pakeHre KOMIUIEKCHBIX YUCET U TPUTOHOMETPHUUECKOH popme.
Ha KOOPJIMHATHOM IUIOCKOCTH. Brinonusats apudmerndeckue
®opwmyiia Myaspa. Kopuu n-oit omnepanuu ¢ HUMH.
CTEIEHU U3 KOMIUIEKCHOTO YHCIIa. N3o00pakaTh KOMILJIEKCHBIE YUCTIA
[IprMeHeHne KOMITJIEKCHBIX YHCET Ha KOOPJIMHATHOM INIOCKOCTH.
JUTsI petieHust GU3NIeCKuX [Tpumensars hopmyy Myaspa
Y TEOMETPUUYECKHX 33/1a4 Y TIOJIy4aTh MPEJCTABICHUE O KOPHSX
n-OU CTENIEHU U3 KOMIIJIEKCHOI'O YUCJIA.
3HaKOMUTBCA C IPUMEPAMHU
MPUMEHEHUSI KOMIUIEKCHBIX YHCE
JUJIS1 pEIICHUS TEOMETPUUECKUX
U GU3HYECKUX 3a/1a4
Harypanbhbie u niesnsie yncna 10 HarypanbHbie u nenble unca. OnepupoBaTh NOHATUSIMH:

[IpyuMeHeHnEe MPU3HAKOB JICJIMMOCTH
nensix uncen, HOJl u HOK, octaTkoB
10 MOAYJIIO, allropuT™Ma EBKIMaa
JUTA PEIIEHUS 3a4a4 B LEJIbIX YACIaX

HaTypaJbHOE U LIEJI0E YUCIIO,
MHO>KECTBO HaTYpaIbHBIX U IIEJIbIX
YHCell.

Hcnons30BaTh NpU3HAKU JETUMOCTH
LEJIBIX YHUCEIT; OCTATKU [0 MOAYJIIO;
HO/I n HOK HarypaJIbHBIX YnCed;
anroput™ EBKimMaa s pereHus
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3a1a4.

3anuchIBaTh HATypaJIbHBIC YKCIIA

B Pa3JIMYHBIX MMO3UIIMOHHBIX CUCTEMAaX
CUHCJICHUSA

Cucrembl pallMOHAIbHBIX, 12 Cucrema 1 COBOKYITHOCTbh YpPaBHEHUIA. OnepupoBaTh NOHATHIMU: CUCTEMA
MPPALMOHAIIbHBIX PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBI- Y COBOKYITHOCTh YPABHEHUH
MOKa3aTEIbHBIX CJIEJICTBUSL. Y HEPABEHCTB; PEIICHUE CUCTEMBI
1 JJorapuMUIECKUX OCHOBHBIE METO/IbI PEILICHUS CUCTEM WM COBOKYITHOCTH; PaBHOCHJIbHBIE
ypaBHEHUI Y COBOKYITHOCTEW pallMOHAJIbHBIX, CUCTEMBI U CHCTEMBI-CJIEICTBUS.
MPPALMOHATIBHBIX, TOKA3aTEIbHbIX Haxonuts pemenus cucrem
1 JIOTapu(PMHUUECKUX YPABHEHHI. Y COBOKYIHOCTEW LEJBIX
[IpuMmeHeHue ypaBHEHHUI, CUCTEM palMOHANBHBIX, UPPAITIOHATBHBIX,
Y HEPABEHCTB K PELICHUIO MOKA3aTeNIbHBIX U JJOTapU(PMUIECKUX
MaTeMaTU4YEeCKHX 3a7a4 1 3a71a4 ypaBHEHUI U HEPABEHCTB.
U3 Pa3IMYHBIX 00JACTEN HAYKHU [IpumMeHsITh CUCTEMBI ypaBHEHUI
U peajbHOM KU3HU, HHTEPIpeTaIus K PEILIEHUIO TEKCTOBBIX 3a7a4
MTOJTYYEHHBIX PE3YJIbTATOB U3 pa3IUYHBIX 00JacTel 3HaHU I
Y PEaIIbHOW JKU3HU;
UHTEPIPETUPOBATH MOJTyYEHHbBIE
pELICHHUS.
Hcnonb3oBath muGpoBbHIS
pecypchl
3ajgayuu ¢ mapameTpamu 16 PannonanbHbie, nppanvoHAIbHEIE, Bribupats cioco0 perieHus

HoKa3aTeNbHbIE, JorapupmMuueckne
Y TPUTOHOMETPUYECKHUE YPABHEHNS],

pPaLMOHAIIBHBIX, UPPALIMOHAJIBHBIX,
MOKa3aTeNbHBIX, TOTapUPMHUUECKUX

35




Oepnepanbhas padboyas nporpamma | Marematuka. 10—11 knmaccsl (yriayOneHHBIM ypOBEHb)

HEPABEHCTBA U CUCTEMBI
C IIapaMETPaMHU.

ITocTpoeHue u uccaenoBaHue
MAaTeMaTUYECKUX MOJIEIIEN PEAIbHBIX
CUTYyallli C IOMOIIBIO YPaBHEHUH,
CUCTEM YpaBHCHUMN U HEPABEHCTB

C IapameTpaMu

Y TPUTOHOMETPHUYECKUX YPAaBHEHUI
Y HEPABEHCTB, COAEPIKAIINX
MOZYJIA U TAPaMETPHI.

[IpumensaTts rpaduueckue

Y AaHUTUTUYECKUE METOMBI [T
pelIeHUs] YPABHEHUN U HEPABEHCTB
C IapamMeTpaMi, a TaKKe
uccienoBanue GyHKIUNH METogaMu
MaTeMaTHYECKOr0 aHAJIN3A.
CTpouTs 1 ncCIIeI0BATh
MATEMATHYECKUE MOJIEIIN PEATIbHBIX
CUTYaLUH C MOMOILBIO YPaBHECHU,
HEPABEHCTB U CUCTEM

C IapameTpaMu

IToBTOpEeHue, 06001IICHNE,
cucTeMaTH3alus 3HaHUI

16

OCHOBHBIE ITOHITHS U METOJBI Kypca,
000011IEHNE U CUCTEMATHU3AUA SHAHNI

MopnennpoBaTh peajibHbIE CUTYalun
Ha sI3bIKE alreOphl, COCTABIATh
BBIPAKEHHUSI, YDABHEHHU S, HEPABEHCTBA
Y UX CHCTEMBI 10 YCJIOBHIO 33Ja4H,
UCCIIE0BATh TIOCTPOCHHBIE MOJIEIIN

C UCIOJIb30BAaHUEM allapara ajareopsl,
UHTEPHPETUPOBATH NOJTYUECHHBIN
pe3yJbTar.

[IpuMenaTs GyHkumu

JUTSI MOJIETTUPOBAHUS U UCCIIEAOBaHUS
pEaJIbHBIX IPOLECCOB.
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Petate nmpuknagHbie 3a1a4u,

B TOM YHCJIE COLIMAIIBHO-
SKOHOMHUYECKOTO U (PU3UUECKOTO
XapaxkTepa, CPeCTBAMU alNreOphbl
Y MaTeMaTUYECKOro aHaIn3a

OBLIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

136
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®EJIEPAJIBHAS PABOYAS ITIPOT'PAMMA YYEBHOI'O KYPCA
«T'EOMETPUS»

INOACHUTEJIBHASA 3AIIMCKA

I'eomeTpus sBAsSETCS OJHUM M3 0a30BBIX KYpPCOB Ha YpOBHE CPEIHEr0 OOIIETro
o0Opa3oBaHMsl, TaK KaK 00€CIeYMBAET BO3MOKHOCTb U3YUYEHMSI IUCHUIUIMH €CTECTBEHHO-
HAay4YHOM HAIIPABJIECHHOCTM W IPEAMETOB T'yMAaHMTAPHOTO LHKIA. Jlormueckoe
MBILUICHHE, (QOpMHUpyeMOe TMpU H3YYECHHH OOYYaIOIIMMUCS TMOHSATHIHBIX OCHOB
reOMETPUHM, NPHU JI0KA3aTEIbCTBE TEOPEM M IOCTPOCHUU LEMOYKH JIOTUYECKUX
YTBEPKIACHUW NPU PELIEHUHA T'€OMETPUYECKUX 3a7]a4, yMEHHE BBIIBUTaTh U ONIPOBEPraTh
TUITOTE3bI HEMOCPEACTBEHHO UCITONB3YIOTCS MPH PELIEHUN 33]1a4 €CTECTBEHHO-HAYYHOIO
LMKJIa, B YaCTHOCTU (PU3NYECKUX 3a]aY.

Ilenp ocBoeHMsI MporpaMmbl ydyeOHOro kypca «l'eoMeTpusi» Ha yriyOJIEHHOM
YPOBHE — Pa3BUTHE HHJWBHUAYAJIbHBIX CIHOCOOHOCTEH OOYy4YalOIIMXCA MPU U3YYECHUU
T€OMETPUH, KaK COCTaBISIOIIECH MTpeaAMETHOU o0nacTu «MaremaTtuka 1 HHPOPMaTUKa
yepe3 o0ecreuyeHrne BO3MOKHOCTH MPUOOPETEHHS M HCHOJb30BaHUS 0Oojee TiyOoKHX
F€OMETPUYECKUX 3HAHUM U JEUCTBUM, CENU(UUHBIX T€OMETPUHU, U HEOOXOIUMBIX JJIs
YCHEIIHOTO MPO(PECCHOHAIBHOIO 00pa30BaHMs, CBS3aHHOTO C HMCIHOJb30BaHUEM
MaTEMAaTUKH.

[IpuoputeTHBIMM 3aJayaMu  Kypca TE€OMETPUM Ha YINIyOJIEHHOM YpPOBHE,
pacIIMpSIIOUIMMH U YCUJIMBAIOIIUMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCSI:

pacIIMpeHne MPEACTABICHUS O TEOMETPUHM KaK YacTU MHUPOBOM KyJIbTYypbl H
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(opMupoBaHuE MPEACTABICHUS O IPOCTPAHCTBEHHBIX (PUTypax Kak O BaXKHEUIINX
MAaTeMaTHYECKUX MOJENAX, IMO3BOJIIOIIMX ONMCHIBATH M M3Yy4daThb pa3HbIC SBJIICHUSA
OKPY’AIOIIEro MHpA, 3HAHWE IMOHATUHHOrO amnmapara no paszaeiy «CrepeoMeTpus»
y4eOHOro Kypca reOMeTpHH;

(opMHpOBaHKE YMEHHS BIAJETh OCHOBHBIMHU IMOHSATHUSMH O MPOCTPAHCTBEHHBIX
durypax M HUX OCHOBHBIMM CBOMCTBAMHM, 3HAaHHE TeopeM, (OpMYyll M YMEHHUE HX
OPUMEHATb, YMEHHUS JIOKa3bIBaTh TEOPEMbl W HAXOJIUTh HECTaHAAPTHBIE CIIOCOOBI
peleHns 3a1ay;

(dbopMHpOBaHKE YMEHHUS pacliO3HABaTh HA YEPTEKAX, MOJICIISAX U B pEaIbHOM MHUpPE
MHOTOTPAaHHHKH U T€Jla BPALEHUsI, KOHCTPYUPOBATh T€OMETPUUECKUE MOJEIH;

dbopMHpOBaHWE TIOHMMAaHUS BO3MOXXHOCTH aKCHOMATHYECKOTO IOCTPOEHUS
MaTeMaTUYeCKUX Teopuil, (OpPMUPOBAHHE TOHUMAHUS PpOJM aKCHUOMATUKH MPU
MIPOBEICHUHU PACCYKICHUN;

(GopMupoBaHHE YMEHHS BIaJE€Th METOJAaMH JIOKA3aTeIbCTB M AJITOPUTMOB
pelIeHnss, YMEHHsI UX IPUMEHATb, IPOBOAUTH JOKA3aTEIbHBIE PACCYKIACHUS B XOZEC
pELIEHHs] CTEPEOMETPUYECKUX 3alad W 33aJad C NPAKTUYECKUM COJACPIKAHUEM,
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(opMHUpOBaHKE MPEACTABICHUS O HEOOXOAMMOCTH JO0KA3aTENIbCTB NMPU OOOCHOBAHUU
MaTEMaTUYECKUX YTBEP)KICHUW M POJIM AKCMOMATUKH B IPOBEICHUU JE€NyKTHUBHBIX
pacCyKJIeHNN;

Pa3BUTHE U COBEPILICHCTBOBAHNE UHTEIIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
oOydJaronmmxcsi,  IMO3HABATEIbHOW  aKTUBHOCTH,  HMCCIIEOBATEIBCKUX  YMCHHM,
KPUTUYHOCTH MBIIUICHHS], UHTEPECA K U3YUEHUIO TEOMETPUN;

(opMupoBaHre PYHKIIMOHAIBHON IPAMOTHOCTH, PEIEBAHTHON F€OMETPUM: YMEHMUS
pacrno3HaBaTh MPOSIBICHUS T'€OMETPUUYECKUX TMOHATHI, 0OBEKTOB M 3aKOHOMEPHOCTEH
B pEaJbHBIX >KU3HEHHBIX CHUTyalUsAX W NPU U3YYEHHH JAPYTUX Y4YEOHBIX IPEIMETOB,
IIPOSIBJICHUSI 3aBUCUMOCTEN U 3aKOHOMEPHOCTEN, MOJICIIMPOBAHNS PEAJIBHBIX CUTYaLlUH,
VICCJIEIOBAHUSI IOCTPOCHHBIX MOJENEH, HHTEPIIPETALIMU IT0JYUYEHHBIX PE3yJIbTATOB.

OCHOBHBIMM  COZEpPKATEIbHBIMU JIMHUSAMH ydeOHOro Kypca «l'eomeTpusd»
B 10-11 «xmaccax saBmsrorcs: «lIpsMble HW  IUIOCKOCTM B MPOCTPAHCTBEY,
«Mmnororpanaukn», «Tena BpameHus», «BEKTOppl U KOOpAWHATHI B NMPOCTPAHCTBEY,
«/IBMKEHNS B IPOCTPAHCTBE.

Chopmymupoannoe B DPI'OC COO T1peboBaHME «YyMETh ONEPHUPOBATH
MOHATUSIMU», PEJIEBAHTHBIX T'€OMETPUU Ha YIUIyOJIEHHOM ypoBHe oOydeHus B 10-11
KJlaccaX, OTHOCHUTCS KO BCEM COJIepXKaTeNbHBIM JIMHUSM  Y4eOHOro Kypca,
a popMUpOBaHUE JIOTHUECKUX YMEHUN paclpeiesiieTcsl He TOJIbKO M0 COJIepKaTeIbHbIM
JUHUSM, HO W 1o roaaMm oOydenus. ConepkaHue oOpa3oBaHHUS, COOTBETCTBYIOLIEE
NpEeIMETHBIM  pe3yJibTaraM  ocBoeHus  DenepanbHOM  pabodeil  Mporpammbl,
pacnpeneNeHHbIM 10 rojaM oOOyYeHHs, CTPYKTYPHUPOBAHO TaKUM 0O0pa3oM, YTOOBI
KO BCEM OCHOBHBIM, NPHUHLHUIHUAIBHBIM BOIpocaM oOydaromuecs 00paliaguch
HEOJIHOKPATHO, YTO MO3BOJIIET OPraHW30BaTh OBJIAJICHUE TEOMETPUUECKUMU TOHATUSIMU
YW HaBbIKAMHM [OCJIEIOBATEIbHO M TMOCTYMATEIbHO, C COOJIIOJICHUEM MPUHIUIIA
MIPEEMCTBEHHOCTH, a HOBBIE 3HAHUA BKJIIOYAaTh B OOLIYI0 CHUCTEMY TI€OMETPUYECKHX
MPEACTAaBICHUM OOy4YaloIIMXCA, pacumpsisi W yriyonsas ee, oOpasys MNpOYHbIE
MHO>KECTBEHHBIE CBSI3U.

[lepexon K M3yUEHHUIO TEOMETPUH Ha YTIyOJIE€HHOM YPOBHE MO3BOJISIET:

co3/1atTh ycioBus Juist quddepeHnuanuyn 00ydeHusi, IOCTPOSHUsI MHIUBU Y ATbHBIX
0o0pa3oBaTeNbHBIX MPOrpaMM, OOECIEUYUTh YIUIYyOJICHHOE H3yUYE€HHE TeOMETPHM Kak
COCTaBJISIIOIIECH yueOHOro npeamera «MaremaTukay,

MOJFOTOBUTH OOYYAIOIIMUXCS K MPOAODKEHUIO M3YyUEHUS! MAaTeMaTHUKU C YYETOM
BbIOOpa Oyaymedt mpodeccun, obecreunBas MPEEMCTBEHHOCTh MEXAYy OOLUM U
npodeCCUOHAIBHBIM 00pa30BaHUEM.

OOmiee YMCIO YacoB, PEKOMEHJOBAHHBIX JUISi M3y4YeHHUs Yy4eOHOro Kypca
«I"'eomeTpus» Ha yrimyOneHHoMm ypoBHe, — 204 yaca: B 10 kmacce — 102 yaca (3 daca
B Hezeno), B 11 kinacce — 102 4gaca (3 yaca B Hezelnio).
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COJEPKAHUE OBYYEHMUA

10 KJTACC

IIpsiMble U IIOCKOCTH B IPOCTPAHCTBE

OcHoOBHBIE TIOHATHS cTepeoMeTpuu. Touka, mpsiMasi, IUIOCKOCTb, IMPOCTPAHCTBO.
[TonsiTue 00 aKCMOMATHUYECKOM TOCTPOCHUHM CTEPEOMETPUHU: aKCHOMBI CTEPEOMETPUU
Y CJIEJCTBHUS U3 HUX.

B3anmHOe pacnosiokeHue IpsAMBIX B NIPOCTPAHCTBE:  MEPECEKAOIIUECH,
IapajuleNIbHble M CKpeIIUBaroImuecs npsMble. [IpU3HAKM CKpEIMBAIOMMXCS TPSMBIX.
[TapannenbHOCTh NPSIMBIX M IUIOCKOCTEM B NPOCTPAHCTBE: MAapajUICNbHBIE MPSMBIC B
IIPOCTPAHCTBE, MAPAJUIEIIBHOCTh TPEX MPSAMBIX, NAPAJUIEIBHOCTD MPSIMOU U TUIOCKOCTH.
[TapanmiensHOe UM LEHTpaJbHOE MNPOEKTHpOBaHHUE, HU300pakeHue ¢uryp. OCHOBHBIE
CBOMCTBAa MapajUIeIbHOTO TMPOEKTHUpoBaHUs. M300pakeHue Quryp B mnapajieabHOU
IPOCKIMHU. YTJIbl C COHANPABICHHBIMM CTOPOHAMH, YIOJd MEXAY MPSIMBIMU
B IpocTpaHCcTBe. IlapamienbHOCTh IIJIOCKOCTEN: MapajuleibHbIE INIOCKOCTH, CBOMCTBA
napajuieNbHbIX MIockocTeil. IIpocrelimme mpocTpaHCTBEHHbIE (DUTYpPHI HA TUIOCKOCTH:
TETPa’p, MApAIIIENETUIIE], TOCTPOCHUE CEUCHUM.

IleprieHIMKYIAPHOCTh NPSMOM UM IUIOCKOCTH: IIEPIICHAMKYJISPHBIE IPSAMBIE B
IIPOCTPAHCTBE, MPSMBIC MAPAIUIENbHBIE U NEPIEHAUKYJIPHBIE K IUIOCKOCTH, IMPU3HAK
IIEPIICHIUKYJIIPHOCTA MPSAMON M IUIOCKOCTH, T€OpeMa O MPSIMON INEPHEHIUKYJIAPHON
I0CKOCTU. OpTOroHanpHOE NpPOEKTUpOoBaHWe. llepneHauKysssp W HaKIOHHBIE:
PACCTOSIHUE OT TOYKH JI0 TUNIOCKOCTH, PACCTOSIHUE OT MPSAMOM A0 IIOCKOCTH, TPOEKIUSA
buryps Ha IIJIOCKOCT. IleprieH MKy ISAPHOCTD IIJIOCKOCTEMN: IIPU3HAK
MEPIECHINKYJISIPHOCTH JIBYX IJIOCKOCTEN. Teopema o Tpex NepneHIuKyJsapax.

YTrael B IPOCTPAHCTBE: YIoJl MEXAY HPSMOW U IUIOCKOCTBIO, JBYTPAHHBIA YIOJI,
JIMHEWHBIA yTOJ IBYTpaHHOro yria. TpexrpaHHblii U1 MHOTOrpaHHbie yribl. CBONCTBA
IUIOCKUX YTJIOB MHOTOIpaHHOro yria. CBOMCTBA IUIOCKMX M JABYIPAHHBIX YIJIOB
TPEXTPAHHOIO yria. TeopeMbl KOCHHYCOB U CUHYCOB ISl TPEXTPAHHOTO yTJIa.

MHOrorpaHHuKHU

Buapl MHOrOrpaHHUKOB, pa3BepTKa MHOTOrpanHuka. [Ipuzma: n-yrospHas npusma,
npsiMasi M HaKJIOHHAasT TpuU3Mbl, OOKOBass W TOJHAas TOBEPXHOCTh IPHU3MBI.
[Tapaienenunen, NpsIMOYTOJIbHBIN NapajuIeIeNUIIe] U €r0 CBOMCTBA. KpaTyaitimue nytu
Ha I[IOBEPXHOCTM MHOrorpanHuka. Teopema Oiinepa. IIpocTpaHcTBeHHass Teopema
[Mugaropa. [Mupamuna: n-yrojapHas nupamMuaa, NpaBUIIbHAS W YCEUCHHAs] MUPAMUJBIL.
CpoiictBa pebep u OOKOBbIX TpaHed mMpaBwiIbHOW mnUpamuabl. [IpaBunbHbIe
MHOIOTPAaHHMKHU: TIPaBWJIbHAs IIpU3Ma M IpaBWIbHAsg IHPaMHUIA, [PaBUJIbHAA
TpEeyroyibHasi MUpaMUia U MPaBWIbHBINA TETpadp, KyO. IIpencraBnenue o nmpaBUIbHBIX
MHOT'OIPaHHUKAX: OKTadIp, JOACKAYAP U UKOCADIP.

Bobluucienue 31eMEHTOB MHOTOTPaHHUKOB: pelOpa, nuaroHanu, yribl. [lmomanb
OOKOBOI MOBEPXHOCTHU U TIOJHOM MOBEPXHOCTH MPSMOM MPHU3MBI, IJIOIIAlb OCHOBaHUIHA,
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TeopeMa 0 OOKOBOU MOBEPXHOCTU HpsiMOM mpu3Msbl. [1n01mans 60KOBON MOBEPXHOCTH
Y IOBEPXHOCTH MPABWIBHON MUPaMUbl, TEOPEMA O IUIOIIAIN YCEUEHHOW MTUPaMUIBL.

CummeTpusi B NPOCTPAHCTBE.  JJIEMEHThl  CUMMETPUM  IPAaBUIIBHBIX
MHOTOIpaHHUKOB. CHMMETpuss B  MPaBWIBHOM  MHOTOTPAaHHUKE:  CHUMMETpUS
napajuiejienuIena, CUMMETPUs NPABWIBHBIX MPU3M, CHMMETPHUS  PABHIIBHOM
MAPaAMU/IBI.

BekTOpbI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHsATHS: BEKTOP B MPOCTPAHCTBE, HYJEBOM BEKTOP, JJIMHA HEHYJIEBOIO BEKTOPA,
BEKTOPHl KOJUIMHEAPHBIC, COHAMNPABICHHBIE W MPOTUBOIIOJIOKHO HAMPABICHHbBIC
BEKTOpBl. PaBeHCTBO BEKTOPOB. [I€WCTBHS ¢ BEKTOpaMHU: CJIOKEHHUE M BBIUUTAHUE
BEKTOPOB, CyMMa HECKOJBKHX BEKTOPOB, YMHOK€HHE BEKTOpa Ha uucyio. CBOWCTBa
CJI0>KEHUS BEKTOPOB. CBOKCTBAa YMHOXEHHS BEKTOpa HA yucio. [[oHsATHE KOMILTTaHApHBIE
BEKTOpHI. [Ipu3Hak KomIlaHapHOCTHM Tpex BekTopoB. [IpaBuiio mnapamnenenunena.
Teopema 0 pa3iioKEHUHU BEKTOPA M0 TPEM HEKOMIUIAHAPHBIM BeKTOpaM. [IpsamoyrosibHast
cucteMa KoopauHaT B npoctpaHcTBe. KoopauHatel BekTopa. CBSI3b  MEXKIY
KOOpJIMHATaMM BEKTOpa W KOOpJAMHATAMHU TOYEK. YTOJ MEXIy BekTopaMu. CKalsapHOE
MIPOU3BEICHUE BEKTOPOB.

11 KITIACC

Tena Bpamienust

[TonsATHS: TUIUHAPUYECKAS TOBEPXHOCTh, KOHUUYECKAs TOBEPXHOCTH, CheprudecKas
MOBEPXHOCTh, OOpa3ylomue TmoBepxHocTeil. Tena BpallleHHs: HWIMHAP, KOHYC,
yCeueHHBI KOHyC, cepa, map. B3aumHoe pacmonoxkenue cdepbl U IIIOCKOCTH,
KacaTenbHasl TNIOCKOCTH K cpepe. M3o0paxenHne Ten BpalieHus Ha TNIOCKOCTH. Pa3zBepTka
MUIMHAPA U KoHyca. CumMmeTpus chepsl U mapa.

O6neM. OcHOBHBIE CBOMCTBA 00BEMOB Tel. TeopeMa 006 00beMe MPSIMOYTOJILHOTO
napajienenunena M ciuenctsus u3 Hee. OObeM NPsIMOM MW HAKIOHHOM MPHU3MBI,
MUIMHAPA, TUPAMHUIBI U KOHyca. O0BbeM I1apa 1 ImapoBOTO CETMEHTA.

KomMOuHanuu Ten BpaiieHus ¥ MHOTOrpaHHUKOB. [Ipu3ma, BnrcaHHasi B UIHHJIP,
onucaHHas okoJio uminHapa. [lepeceduenue cdepsl v mapa ¢ miockoctbio. Kacanue mapa
U cdepbl MIOCKOCThI0. [loHsATHE MHOTOTrpaHHHUKA, ONMKUCAHHOTO OKOJIO cepshl, chepsl,
BIIMCAHHOW B MHOTOTPAHHHK WJIH TEJIO BPAICHUS.

[Tnomaas MOBEpXHOCTH NMUIUHAPA, KOHYCa, TuTonaas cepsl u ee yacteit. [logobue
B npocTpanctBe. OTHOIIEHHE 00BEMOB, TUIOMIAJEH MOBEPXHOCTEH TMOMOOHBIX (UTYP.
[IpeoOpazoBanne momoOusi, ToOMOTeTHA. PemieHme 3amad  Ha  IMJIOCKOCTH C
UCITOJIb30BAHUEM CTEPEOMETPUIECKUX METOIOB.

[TocTpoeHre ce4YeHHWd MHOTOTPAHHUKOB M TEJ BPAIICHUS: CCUCHUS IWIMHJpA
(mapajuienbHO ¥ NEPIEHANKYIISIPHO OCH), CEUEHUSI KOHYCa (apaieIbHOE OCHOBAHUIO U
MIPOXOJISIIEe Yepe3 BEpIIMHY), CEYCHUs Iapa, METOAbI IMOCTPOCHUS CEUCHUN: METOJ
CJIEJIOB, METOJI BHYTPEHHETO MTPOCKTUPOBAHMUSI, METOJ] TIEPEHOCA CEKYIIIeH MITOCKOCTH.
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BekTOpbI H KOOPANHATHI B IPOCTPAHCTBE

Bektopel B mpoctpanctBe. Omnepanuu HaJl BeKTOpamMu. BeKTOpHOE yMHOXEHUE
BEKTOPOB. CBOMCTBAa BEKTOPHOTO YMHOXEHHUS. [IpsAMOyronbHas cucrema KOOpAWHAT B
npoctpancTBe. KoopauHatel BekTopa. Pasnoxenue Bekropa mo 6asucy. KoopaunatHo-
BEKTOPHBIN METOJ] IPU PEIICHUH T€OMETPUUECKUX 3a/1a4.

JIBH2KeHHSI B IPOCTPAHCTBE

JIBxenus npoctpancTBa. Otodpaxkenus. J[Brkenns u paBeHCTBO ¢uryp. Oomme
CBOWMCTBA JBIWKCHUWA. BuIbl JNBWKEHUN: NapajuIebHbIA MEPEHOC, LEHTPaJIbHAS
CUMMETpPHS, 3€pKallbHasi CUMMETpPHs, MOBOPOT BOKpYyr mnpsmoi. [IpeoOpazoBanus
noxo6wus. [psimas u cdepa Diinepa.

ITPEAMETHBIE PE3YJIbTATDBI

K koniry 10 kiaacca oOygaronuiics HayquTCs:

CBOOOJTHO ONIEPHPOBATH OCHOBHBIMHU TIOHATHSIMHU CTEPEOMETPHUH TIPH PEIICHUH
3aJla4y ¥ MPOBEJICHUU MAaTEMATUYECKUX PACCYKICHHUI;

MPUMEHITh aKCHOMBI CTEPEOMETPHHM W CJCICTBUA W3 HHUX TIPH PEHICHUH
reOMETPUYECKUX 3a]1aY;

KJIaCCU(UITMPOBATh  B3aMMHOE  PACIIOJIOKCHHE TPSAMBIX B IPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;

CBOOOJHO OIEpUPOBATh TMOHATHUSMHU, CBSI3aHHBIMH C YIJIaMH B TIPOCTPAHCTBE:
MEXIy MPSMBIMU B IPOCTPAHCTBE, MEXKTY TIPSIMOM U MJIOCKOCTHIO;

CBOOOTHO OTIEPUPOBATH MOHITUIMU, CBI3aHHBIMU C MHOTOTPaHHUKAMH;

CBOOOJTHO pacro3HaBaThb OCHOBHBIC BUbI MHOTOIPAHHHUKOB (IIPU3Ma, MUPAMHJA,
MPSIMOYTOJIbHBIN TapaJijIesienuIe 1, Ky0);

KJ1acCU(UIIMPOBATH MHOTOTPAHHUKH, BEIOUpasi OCHOBAHUS /IS KilacCUu(PUKaInu;

CBOOOJTHO ONIEPHPOBATH MOHITHSAMH, CBSI3aHHBIMUA C CEYECHHUEM MHOTOTPAHHUKOB
IUIOCKOCTBIO;

BBITIOJTHATH MapajijIeIbHOE, IEHTPATBHOE i OPTOTOHATBHOE MPOSKTUPOBAHNE (PUTYD
Ha TUIOCKOCTD, BBITIOJIHATh U300pakeHUs (UTYpP Ha TUIOCKOCTH;

CTPOUTh CCUCHHSI MHOTOTPAHHWKOB PpAa3IMYHBIMH  METOJAMH, BBITIOJHSTH
(BBIHOCHBIE) TIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTYpP: BUJl CBEPXY,
cOOKY, CHU3Y;

BBIYHCIIATh IUIONIAIM TOBEPXHOCTEH MHOTOTPAaHHUKOB (MIpH3Ma, MUpamMuia),
TCOMETPUUICCKUX TEII C TPUMEHEHUEM (HOPMYT;

CBOOOJTHO OMEPHPOBATH TOHATHUSIMU: CUMMETPHUS B TMPOCTPAHCTBE, IEHTP, OCh
Y TUTOCKOCTh CHMMETPHH, IIEHTP, OCh ¥ TUNIOCKOCTh CHMMETPUH (UTYPHI,

CBOOOHO OTIEPUPOBATH MOHATUSMHU, COOTBETCTBYIOIIIMMH BEKTOPaM M KOOPIMHATAM
B ITPOCTPAHCTBE;

BBITIOJTHATH JACHCTBUS HaJl BEKTOPAMH;

peraTh 3a/ladyu Ha J0Ka3aTeIhCTBO MAaTEMAaTUYECKHX OTHOIICHWA W HaXOXIECHUE
TCOMETPUYCCKUX  BEJIMYHMH, TPUMEHSSA HW3BECTHBIE METOABI TIPH  PEIICHUHU
MaTEeMaTHYECKHUX 33J1a4 TIOBBIIEHHOTO ¥ BHICOKOTO YPOBHS CIIOKHOCTH;
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OPUMEHSATh  MpOCTEHIIMEe  MNpOrpaMMHbIE  CpPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a]1a4;

W3BJICKATh, peoOpa3oBLIBATH u MHTEPIPETUPOBATH UH(pOpMAaIUIO
O TPOCTPAHCTBEHHBIX TE€OMETpUYECKUX (Urypax, MPEACTABICHHYI0O Ha 4YepTekKax
U PUCYHKAX;

OPUMEHSTh TIOJyYCHHbIE 3HAHMS Ha MpaKTUKE: CPaBHUBATh U aHAJIM3UPOBATH
peanbHbIe CUTyalluH, MPUMEHATh M3YYEHHBIC MOHATHUS B IMPOIECCE MOMCKA PEHICHUS
MaTeMaTu4ecku c(hOpMyITUPOBAHHON POOIIEMbI, MOJIEIUPOBATH PEAJIbHBIE CUTYallU Ha
S3bIKE T[EOMETPUU, HCCIEAOBaTh IOCTPOEHHbIE MOJEIU C  HUCIHOJIb30BAaHUEM
r€OMETPUYECKUX MOHATUM U TEOpeM, anmnapara aareOpsl, penarh NpakTUYECKHUe 3a1a4u,
CBSI3aHHBIEC C HAXOXKJIEHUEM I€OMETPUUYECKUX BEIUYHH;

UMETh MPEICTABICHUS 00 OCHOBHBIX dTarax pa3BUTHUSI TEOMETPUU KaK COCTaBHOM
yacTH (PyH/IaMEHTa Pa3BUTHS TEXHOJIOTHH.

K xony 11 kiacca oOy4aromuiicss HayuYuTCs:

CBOOOJTHO OTIEPUPOBATH MOHATUSIMHU, CBI3aHHBIMU C IIMJIMHIPUIECKON, KOHUYECKON
U c(hepruUeCcKOil MOBEPXHOCTIIMH, OOBSICHATH CIOCOOBI MOTYYEHUS;

OTIEpUPOBATH TIOHATHUSMH, CBSI3aHHBIMH C T€JIAMU BPAIICHHS: [IMJIMHAPOM, KOHYCOM,
cdepoii u mapom;

pacno3HaBaTh Tella BpalleHus (IUWIMHAP, KOHYC, cdepa U IIap) U OOBSICHITH
CIIOCOOBI MOTYUYEHUS TEJT BPAIICHUS;

KJ1acCU(UIIMPOBATH B3AUMHOE PACTIONOKEHHUE C(HEPhI U MIIOCKOCTH;

BBIYKCIIATh BEJIIMYUHBI JIEMEHTOB MHOTOTPAHHUKOB U TeJl BpallleHUs, 0O0BEMBI U
TJIOMIAM TOBEPXHOCTE MHOTOTPAHHUKOB U TEJI BPAIICHHS, T€OMETPUUYECKUX TEI C
npuMeHeHueM GopMy;

CBOOOJTHO OTIIEPUPOBATH MOHATUSIMH, CBSI3AHHBIMU C KOMOWHAIUSIMU TEJT BPAILICHUS
¥ MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIMCAHHBIN B cpepy M OMUCAHHBIN OKOJIO chephl,
cdepa, BOUCaHHAsI B MHOTOTPAHHUK WJIM TEJIO BPAIICHUS;

BBIYHCIIATh COOTHOIICHHUS MEXIy IUIOMAAIMUA TIOBEPXHOCTEH U oObeMaMu
IMOJI0OOHBIX TEN;

MU300pakaTh M3y4aemble (UTYPHI, BBIMOIHATH (BBIHOCHBIE) TUIOCKHE YEPTEKHU
U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHU3Yy, CTPOUTH CEUCHHUS
TeJI BpaIllCHUS,

W3BJICKATh, UHTEPIPETUPOBATH u npeoOpa3oBLIBATH uHdopmaIuio
O TIPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTYypax, MPEICTABICHHYI0O Ha dYepTekax
U PUCYHKAX;

CBOOOJTHO OTMIEPUPOBATH MOHSATHEM BEKTOP B MTPOCTPAHCTBE;

BBITIOJTHATH OTIEPAIMK HAJl BEKTOPAMHU;

3a/1aBaTh IJIOCKOCTh YPABHEHHUEM B JICKAPTOBOW CHUCTEME KOOPINHAT;

pemarh TEOMETPUYECCKHE 3aJaud Ha BBIYMCICHUE YIJIOB MEXIY MPSAMBIMU U
MJIOCKOCTSIMHM, BBIYUCIICHHE PACCTOSHUN OT TOYKH JI0 TUIOCKOCTH, B II€JIOM, Ha
MPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia MIPU PEIICHHH;
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CBOOOJIHO OINEPUPOBATH MOHATUSIMH, CB3aHHBIMU C JIBUKEHUEM B MPOCTPAHCTBE,
3HATh CBOMCTBA JIBM)KCHUM;

BBITIOJHATH M300pakeHHsT MHOTOTPAHHUKOM U TE€J BpalICHHs MPHU MapaieIbHOM
nepeHoce, EHTPATbHON CUMMETPHUH, 3€pKAIbHOW CUMMETPHUH, MIPU TMOBOPOTE BOKPYT
npsiMOH, peoOpa3zoBaHus MOA00US;

CTPOUTb CEYEHHS MHOTOTPAaHHUKOB U TeJl BpAlllCHMs: CEUEHUS UWIMHApA
(mapasienbHO U MEePIEHANKYIISIPHO OCH), CeUE€HUsI KOHYyCca (TapaieIbHOE OCHOBAHUIO U
MPOXO/IsIliee Yepe3 BEPIIUHY ), CEUCHHUS 11apa;

UCIOJIb30BaTh METOJIbI TOCTPOEHUSI CEYEHHIT: METOJI CIEA0B, METOJ BHYTPEHHETO
IIPOEKTUPOBAHUSI, METO] IEPEHOCA CEKYIIEH MIIOCKOCTH;

JI0Ka3bIBATh TEOMETPUUECKUE YTBEPKICHUS;

OPUMEHATh TeoMEeTpuueckue (akThl I pEUIeHUS CTEPEOMETPUUECKHX 3ajad,
IIPEAINOJIAraloNX HECKOJIBKO IIIArOB PEUICHUS, €CIU yCJIOBHs NPUMEHEHHUs 3aJaHbl B
SBHOM U HEABHOU dopme;

pemarh 3a/ladyd Ha JI0Ka3aTeIbCTBO MAaTEMaTUYECKUX OTHOIIEHUWA M HAXOXKIEHUE
F€OMETPUYECKHUX BEJTUYMH;

IPUMEHATH NPOrPAMMHBIE CPEJCTBA U JIEKTPOHHO-KOMMYHHUKAI[MOHHBIE CUCTEMBI
IIPU PELIEHUHU CTEPEOMETPUUECKUX 3a/1aY;

IPUMEHSTh TOJYYECHHbIC 3HAHHWS HaA MPAKTUKE: CPaBHUBATh, AHAIM3UPOBATH U
OLICHMBATh PEAJIbHBIE CUTYallUH, TPUMEHATh U3YUEHHBIE TOHATHUS, TEOPEMBI, CBOWCTBA B
Ipolecce TIOUCKAa PELIEHUS MaTeMaTU4ecKd CQPOpPMYJIUPOBAHHOM  MpOOIIEMBI,
MOJICJIMPOBATh pEalbHbIE CUTYallUd Ha S3bIKE F€OMETPUHU, UCCIEAOBATh MOCTPOCHHBIE
MOJIEJIA C MCHOJb30BAHUEM TF€OMETPUUECKUX IMOHSATUH M TEOpeM, ammapara aiareopsl,
pemars NPakTUYECKUE 3a1a4M, CBSI3aHHbBIE C HAXO0XKJACHUEM IT'€OMETPUUECKUX BEJIMYNH;

UMETh MPEACTaBICHUS 00 OCHOBHBIX 3Tanax pa3BUTUSI T€OMETPUU KaK COCTaBHOU
yacTu QyHAAMEHTa pa3BUTHUS TEXHOJIOTUH.
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10 KVIACC
HasBanne KomnuecTso OcHOBHBIE BUJIBI IEATEIBHOCTH
OcHOBHOE cozepkanne
paszzena (TemMbl) Kypca 4acoB yYaImxcs
BBenenune B crepeomMeTprio 23 OCHOBHBIE IPOCTPAHCTBEHHBIE Onpenensats MI0CKOCTh Kak QPUrypy,

(Gurypsl.
[ToHsATHSA cTEpEOMETPUN: TOUKA,

npsiMas, IJI0CKOCTh, IPOCTPAHCTBO.
OcHOBHBIE ITpaBUiIa U300pAKEHUS

Ha PUCYHKE IIJIOCKOCTH, TapaAJIIEIIbHBIX
IPSIMBIX (OTPE3KOB), CEPEAUHBI
oTpe3Ka.

[TonsTHS: EpeceKaroIumecs TNIOCKOCTH,
HepeceKarInecs npsiMas U INIOCKOCTh;
MOJTyIPOCTPAHCTBO.

MHoOrorpaHHuKy, H300paxeHue
IPOCTENUIINX MPOCTPAHCTBEHHBIX
buryp, HeCyEeCTBYIOUIUX 0OHEKTOB.
AKCHOMBI CTEPEOMETPUU U TIEPBHIC
CJIEJICTBHS U3 HUX.

CniocoObl 3a1aHus PSMBIX

Y TTIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHUs TPSIMBIX U TUIOCKOCTEH.
Ceuenus. N3o0paxeHne ceueHnui

B KOTOPOH BBIMOJIHAETCS IUIAHUMETPHUSL.
JlemaTe mpoCTEeUIIne JIOTUYECKUE
BBIBOJIbI M3 aKCMOMATHKH IIOCKOCTH.
[TpuBOAUTH MPUMEPHI PEATLHBIX
00BEKTOB, UJIeaNTU3AIUEH KOTOPHIX
SIBIISIIOTCSA AKCUOMBI T€OMETPHH.
N3y4aTh, NpUMEHSITh TPUHIIUIIBI
MMOCTPOCHHUS CEUYCHUM.

Hcnonp30BaTh 17151 TOCTPOCHUS
CEUEHHUU METO]I CJICJIOB, METO/I
BHYTPEHHETO MPOCKTUPOBAHUS, METO/T
MEPEHOCa CEKYIIEN TTIOCKOCTH.
Pemats crepeoMeTpuueckue 3a1auu:
Ha OMpENICIICHUE BUJA CECUCHUS

1 HaXO0XKJICHHUE €ro IJIOIa/Iu.
AKTyanu3upoBath (PaKThl U METOBI
TJIAHUMETPUH, PEJICBAHTHBIE TEME,
MIPOBOJIUTH AHAJIOTHUHU.

Hcnonb30BaTh MpU pelICHUH 3a1a4
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nupamMuibl, Kyoa U IpU3Mbl, KOTOPbIE
MPOXOJIAT Yepe3 ux peodpa.
N3o0pakeHue nepeceyeHus
MOJIyYEHHBIX TIOCKOCTEH.
PackpamrBanye NOCTPOEHHBIX CEYEHU I
pPa3HBIMU IIBETAMU.

Meron cnefoB i1 HOCTPOECHUS
ceueHnid. CBOMCTBA NEPECECUECHUN
MpSMBIX U TI0cKOCTer. [locTpoenue
CEUEHUH B MUpaMuze, Kyoe 1o TpeM
ToukaMm Ha peOpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aMKUCH I1aroB
IIOCTPOCHUH.

[ToBTOpEHNE TUIAHUMETPUMU.

TeopeMa 0 MpoONOpUHOHATBHBIX
otpe3kax. [lomobue TpeyroasHUKOB.
Teopema Menenas. Pacuerst

B CEYEHUSX HA BEIHOCHBIX YEPTEKAX.
Uctopus pa3ButHs IaHUMETPUH

U CTEPEOMETPUU

CJIeIyIole MIIaHUMEeTprUIecKue (PaKkThl
Y METOJBI:

Teopembr Daneca

Y O IIPONOPLHOHAIIBHBIX OTPE3KAaX.
AJITOpUTM JI€JIEHHS OTpE3Ka

Ha 1 paBHBIX yacTen. Teopema
Menenas.

PaBHOOEIpEHHBIN TPEYTOHHHUK.
PaBHOCTOpOHHMI TPEYTOJIBHUK.
IIpssMOYTOJIBHBIN TPEYTOJILHUK.
CBONCTBO CpeNHEN JIMHUU
TPEYTOJIbHUKA.

CBOMCTBO OMCCEKTPUCHI yTiia
TPEYTOJIbHUKA.

CBOMCTBO M€JIMaH TPEYTrOJbHUKA.
[Tpu3Haku mogo0us TpEyTOIbHUKOB.
ITony4ats npencraBieHUs

00 OCHOBHBIX dTanax pa3BUTUS
r€OMETPUM KaK COCTAaBHOW YacCTU
dbyHaamMeHTa pa3BUTHS TEXHOJIOTU I

BzaunmHoe pacniosioxkenue
MPSAMBIX B TPOCTPAHCTBE

B3auMHOe pacnosioxxeHue npsmeix

B ITpocTpaHcTBe. CKpeIMBarouecs
npsimele. [Ipr3Haky CKpemuBaronmXcs
PSIMBIX.

[TapannensHble IpsAMbIE

Knaccuduimpoats B3aumMHoe
pacmosoKeHNe MPSIMBIX

B IIPOCTPAHCTBE, MILTIOCTPUPYSI
PUCYHKAaMH ¥ TIPUBOSI IPUMEPHI
W3 PEaJbHOU KU3HU.
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B pocTpaHcTBe. Teopema

0 CyIIECTBOBAHUM U €IMHCTBEHHOCTH
MPSIMOU MMAPAITIENBHON TAHHOU
MIPSIMOU, IPOXOAAIEN YepE3 TOUKY
IIPOCTPAHCTBA U HE JIe)KaIEen

Ha JIAHHOW IPSIMOM.

JlemMma 0 nepeceyeHun napajyieIbHbIX
MPSIMBIX IIOCKOCTHIO. [lapannenbHOCTh
Tpex npsaMeIx. Teopema o Tpex
MapajuieIbHbIX MPSIMBIX.

TeopeMa 0 CKpenMBaOIINXCS MPSIMBIX.
[TapamienpHOE MPOEKTUPOBAHUE.
OCHOBHBIE CBOMCTBA NApPaJIEILHOTO
npoektupoBanus. M3o0paxenue
pa3HbIX (GUTYp B MapajielbHON
IIPOEKLUH.

lenTpanbHas mpoeKusi.

VYrou ¢ coHanpaBIEHHBIMU CTOPOHAMU.
Yros Mexay MpsSMBIMH.

3a1aun Ha T0Ka3aTeIbCTBO

Y MCCIIEIOBAHNE, CBSI3aHHbIC

C PACIIOJIOKEHUEM MPSMBIX

B IIPOCTPAHCTBE

Jloka3pIBaTh TEOpEMY

O CYLIECTBOBAaHUU U €UHCTBEHHOCTH
MapajuieIbHON MPSMOU, IPOXOIAIIEH
4yepe3 TOUKY IPOCTPaHCTBA

Y HE JIKAIEH Ha JIPYyTroM IPSIMOH;
JEMMY O IEPECEYEHNH IUIOCKOCTH
JIBYMSI IapaJlIeIbHBIMU TTPSIMBIMU;
TEOpPEMY O TpeX MaPAJIICIIbHBIX
MPSIMBIX.

Jloka3sIBaTh NpU3HaK
CKPEIIMBAIOIINXCS MPAMBIX, TEOPEMY

O CKpEIIMBAIOLINXCS MPSIMBIX.
Jloka3pIBaTh TEOPEMY O PABEHCTBE
YIJIOB C COHAIIPABJIEHHBIMA CTOPOHAMM.
OOBSCHSITH, UYTO HA3bIBACTCS
MapAJIICITBHBIM U HEHTPAIbHBIM
IIPOEKTUPOBAHUEM U KAK BBITIOJHSIETCS
MPOEKTUPOBAHKE (QUTYP HA IIOCKOCTb.
Jloka3bIBaTh CBOMCTBA MAPAJIIEITBHOTO
MPOEKTUPOBAHUSI.

N3o0paxkats B mapajuiebHON
MIPOEKIMU Pa3HbIE TEOMETPUUECKHE
burypsi.

Pemats crepeomeTpuueckue 3aaaun
Ha JI0Ka3aTeJIbCTBO U UCCIIEIOBAHUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM MPAMBIX
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B [IPOCTPAHCTBE.
[IpoBoIUTH JOKA3aTEIbHBIC

paccy KJIeHUs IIPU pEUICHUN
Tr€OMETPUYECKUX 3a]1a4, CBSI3aHHBIX
CO B3aMMHBIM PACHOJIOKEHUEM
MPSIMBIX B MPOCTPAHCTBE.
CpaBHUBAaTh, aHATTU3UPOBATH

Y OLICHUBATb YTBEPKJICHHUS C LEIbIO
BBISIBJICHUS JIOTUYECKU KOPPEKTHBIX
Y HEKOPPEKTHBIX PACCYHKACHUI.
MoenupoBaTh peajibHbIE CUTYallNH,
CBSI3aHHBIC CO B3aMMHBIM
PacoJIOKEHUEM MPSIMBIX

B IIPOCTPAHCTBE, Ha A3BIKE T€OMETPHUU.
HccnenoBath NOCTPOEHHBIE MOJIENIH

C UCIOJIb30BAaHUEM I€OMETPUYECKHUX
MOHSTUH U TEOPEM, allrapara aareOpsl,
U(PPOBBIX PECYPCOB.

ITony4ats nmpencraBieHue

0 LICHTPAJILHOM MTPOEKTUPOBAHUU

1 00 ucropuu paboT MO TEOPHUH
MEPCIEKTUBBI

[TapanneabHOCTH MPSIMBIX
U TJIOCKOCTEN
B IIPOCTPAHCTBE

[TonsTHS: MapaIIeTbHOCTD NPSIMOU
Y TIJIOCKOCTH B IIPOCTPAHCTBE.
[Ipu3Hak napamiesbHOCTH MPSIMOU

Knaccudummposats B3auMHoe
PACIIOIOKEHUE IPSAMOM U THNIOCKOCTH
B IPOCTPAHCTBE, IPUBOJIS
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u Tiockoctu. CBoiicTBa
MapajuIeIbHOCTH IPSIMON U TUIOCKOCTH.
['eomerpuueckue 3a1aun

Ha BBIUYKCIICHUE U JI0KA3aTEIbCTBO,
CBSA3aHHBIE C MMAPAJLIEIbHOCTHIO

IIPpAMBIX U IIOCKOCTEH B IIPpOCTPAaHCTBC.

[TocTpoenue ceueHns, MPOXOIAIIETO
Yyepe3 JAHHYIO MPAMYIO Ha YEPTEKE U
[apaJIEIbHOIO APYTOU MPSIMOM.
Pacuet otHOomIenuit. [lapannensHas
POEKLIHNS, IPUMEHEHUE

U1 IOCTPOEHUS CeUeHU KyOa

U Tapajuielienunesa.

CaoiicTBa napaiesienuIe1a u Npu3Msl.

[TapannensHbie mockocTu. [lprusHaku
MapaJJIEIbHOCTH JABYX IIJIOCKOCTEM.
TeopeMa 0 mapajuieIbHOCTH

Y €IMHCTBEHHOCTH IIJIOCKOCTH,
MPOXOJALIECH Y€PE3 TOUKY,

HE MPUHALJIEKAILYIO TAHHOU
IJIOCKOCTH U CIIEJICTBUS U3 HEE.
CBoCTBA MapAIIIENBHBIX INIOCKOCTEM:
0 MapaJyICIbHOCTH MPSIMBIX
IepecevyeHrs NPU NEPECEUCHUN JIBYX
MAPAIIETBHBIX MIIOCKOCTEU TPETHEM;
00 OTpe3Kax mapayyIeIbHBIX MPSIMBIX,

COOTBETCTBYIOIIUE TPUMEPHI
W3 peaJbHOU KU3HU.

@opMyIMpOBATh ONPEAECTICHUE
MapajuleNIbHBIX MPSIMOU U IIIOCKOCTH.
Jloka3pIBaTh NpU3HAK

0 NIapaJUIEIBbHOCTH MPAMOMN

Y IUIOCKOCTH; CBOMCTBA
IIapaJuIeIbBHOCTH MIPSMOU U TIIIOCKOCTH.
Pemate crepeomeTrpruueckue 3a1auu
BBIUHCIICHUS U J10KA3aTEIbCTBO,
CBSI3aHHBIE C MMAPAIIENBHOCTHIO

IIPAMBIX U IJIOCKOCTEH B IIPOCTPAHCTBC.

Pemats nmpakTudeckue 3agauu

HAa MTOCTPOEHUE CEUCHUN HA YEPTEKAX
TETpadipa v MapaLICIICITUIEA.
Pemate crepeomerpruueckue 3aaaum,
CBSI3aHHBIE C IOCTPOECHUEM CEUYCHUH
IJIOCKOCTEIO.

[IpoBOIUTE TOrMYECKU KOPPEKTHBIE
JIOKa3aTeIbHbIC PACCYKICHUS

MIPU PELICHUHA TEOMETPUUECKUX 3a]a4
CBSI3aHHBIX C MAPAUICITBHOCTHIO
IUIOCKOCTEH.

CpaBHMBATh ¥ aHAJIU3UPOBATH
pEeaJIbHBIE CUTYALINU, CBSA3aHHbBIC

C ApaJUIEIIbHOCTBIO IPAMOU
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3aKIIIOYCHHBIX MCKAY IapaJlJICIIbHBIMHA
IINIOCKOCTAMHU, O IICPCCCUCHUHN HpHMOﬁ
C ABYM:I ITapaJlJICJIbHBIMU IIJIOCKOCTSIMHA

N IINIOCKOCTH B IIPOCTPAHCTBC,
MOACIUPOBATH PCAJIBHBIC CUTYAllUH,
CBA3AaHHBIC C IIAPpAJTICIIbHOCTBIO
HpSIMOﬁ N INIOCKOCTH B IIPOCTPAHCTBC,
Ha A3BIKC I'COMCTPUU

[lepnieH IMKYISPHOCTH
MPSIMBIX U TUIOCKOCTEN
B [IPOCTPAHCTBE

25

[ToBTOpenue: Teopema ITugaropa
Ha IUIOCKOCTH, TPUTOHOMETPHS
IIPSAMOYTOJIBHOI'O TPEYIOJIbHUKA.
CaoiicTBa Ky0a 1 MPSAMOYTOJIBHOTO
napasuiesenunesna. Berauciaexnue MH
OTPE3KOB B Ky0O€ U NPSIMOYTOJIbHOM
napajuieeunese.
[lepnieH UKy ISAPHOCTD IPAMOU

u rockoctu. [IpusHak
NIEPIEHAMKYJIAPHOCTH IIPSIMOM

Y II0cKocTu. Teopema o
CyILIECTBOBAHUU U €UHCTBEHHOCTH
IIPSMOM, IPOXOIALIEH YEPE3 TOUKY
IPOCTPAHCTBA U NEPIEHAUKYJIIIPHON
K riockoctu. [lnockoctu

Y NIEPIICHINKYJISIPHBIC UM TIpsAMast

B MHOTOTPaHHHKAX.
[TepnienauKynsp U HAKJIOHHAS.
[TocTpoenue nepneHauKyspa

U3 TOYKH Ha IPSIMYIO.

Teopema o0 Tpex neprneHauKyIspax

AKTyanu3upoBaTh (PAKTbl U METObI
IUTAHUMETPHH, PEIICBAHTHBIE TEME,
IIPOBOAUTH AHAJIOTHUM.
@opMyJIMPOBATH ONIPEIECIICHHUS:
IIEPIICHIUKYJISIPHBIX IIPSAMBIX

B [IPOCTPAHCTBE; ONPEIEICHUE IPSIMOH,
MIEPIIEHINKYJISIPHON K TUIOCKOCTH.
Jloka3pIBaTh: neMMy

0 MEPIEHAUKYIIPHOCTH ABYX
IIapaJuIeNIbHBIX MPAMBIX K TPEThEU
IIPSAMOM; TEOPEMBI O CBSI3U MEXKIY
MapaJuIeIbBHOCTBIO MPSMBIX U UX
IIEPIICHIUKYJISIPHOCTBIO K IIJIOCKOCTH.
Jloka3pIBaTh: TEOPEMY, BBIPAKAIOLLY IO
IIPU3HAK MEPIECHINKYIJISIPHOCTH
MIPSIMOU U TJIOCKOCTH; TEOPEMY

O CYILECTBOBAaHNUU U €IMHCTBEHHOCTHU
MPAMOM, IPOXOJIAIIECH Yepes TaHHYIO
TOYKY U NEPIECHINKYISPHOU K TaHHON
IIJIOCKOCTH.

N300paxaTh B3aMMHO
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(npsimast © oOpaTHas).

VYron Mexly CKpEIMBAIOIIUMUCS
npssMbIMH. [ lonCck nepnen MKy aspHbIX
IPSIMBIX C TOMOIIBIO
NEPIEHINKYJIAPHBIX TUIOCKOCTEN
OpTroroHanbHOE MPOEKTUPOBAHMUE.
[TocTpoenue ceueHuii Kyoa, IpU3MBlL,
IIPaBUJIBHOW ITUPAMUJIBI C IIOMOILBIO
OPTOTOHAJILHOUN MPOEKIHUU.
CummeTpust B IPOCTPAHCTBE
OTHOCHUTENBHO IIIOCKOCTH. [limockocTH
CUMMETPUM B MHOI'OTPAHHUKAX.
[Ipr3Hak nepneHauKyIsIpHOCTH
IIPSIMOM U IIJIOCKOCTH KaK CIIEACTBUE
cummeTpui. [IpaBunbHbIE
MHOT'OI'PAaHHUKHU

Pacuet paccTosiHuil OT TOUKH

710 TII0CKOCTH. CrOCOOBI OITyCTUTh
NEPIEHINKYJISAPbI: CAMMETPHS, CIABUT
TOYKH IO NAapaIEIbHOU MPSIMOM.
CnBur 1o HenapaenbHON NPSAMOU,
VU3MEHEHUE PACCTOSTHUN

MEPIEHANKYIISIPHBIE TIPSIMYIO

Y TIJIOCKOCTb.

DopMyJIMPOBATH CBOMCTBO
MEPIICHIUKYJISIPA TIO OTHOLLIEHUIO

K IUIOCKOCTH.

[Tony4yats npeicTaBieHUE O 3HAYCHUH
NEePHEHANKYJISIpa JIJIsl JPYTUX 001acTei
HayKu ((pu3KKa, SHEPreTuKa, Ja3epHble
TEXHOJIOTHH ), B PEAIbHON KU3HU
(TexHuKa, OKpy>Karomiasi 00CTaHOBKA).
Jloka3pIBaTh yTBEPKICHUS, CBI3AHHBIC
C MMPOEKIMEN NPSIMOU Ha TIIIOCKOCTb,
HETIEPIICHIUKYJISIPHYIO K TOM MPSMOU.
Jloka3sIBaTh TEOpEMY O TPEX
NEPHEHANKYJIIpaX U TEOPEMY
00paTHYIO TeOpeMe O TPeX
NepHeHINKYISpax.

[Tony4ats peacraBieHue

00 OPTOrOHAJILHOM MTPOEKTUPOBAHUH.
Jloka3bIBaTh TEOPEMY O HMPOEKIIMH
TOYKHU Ha NPAMYIO.

Pewats crepeomeTpruueckue 3agauu,
CBSI3aHHBIE C MEPIIEHIUKYJIIPHOCTHIO
MIPSAMOM U IJIOCKOCTH.

Pemats nmpukitagaeie 3a1a4uu,
CBSI3aHHBIE C HAXO0XKICHUEM
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reOMETPUYECKHUX BEJIUYHH.
Pemate crepeomerpuyeckue 3aiauu,
CBSI3aHHBIEC C IPUMEHEHUEM TEOPEMBI

O TpeX MEePIEHIUKYIIIPAX,
HAaXO0XKJECHUEM PACCTOSIHUM,
ITOCTPOCHUEM ITPOEKIIHHM.

CpaBHUBATH U aHATTU3UPOBATH
YTBEPKIACHHUS C LIEJIbIO BBISBICHUS
JIOTUYECKN KOPPEKTHBIX

Y HEKOPPEKTHBIX PACCYkKICHUN.
AHanmM3upoBaTh U MOJIEIUPOBATH

HAa SI3bIKE€ TEOMETPUU PEAIbHBIC
CUTYyalluH, CBSI3aHHbIC

C IEPIEHAUKYJIIIPHOCTBIO IIPSIMOM

U IUIOCKOCTH; UCCIIE0BATh
IIOCTPOECHHBIE MOJEIH, B TOM YHCIIE

Y C UCTIOJIb30BAaHUEM alllapara ajreopbl

VYTIIBI ¥ pacCTOSIHUS 16 [ToBTOpEHME: YTOa MEXKAY MPSIMBIMU AKTyanu3upoBaTh (PaKTbl U METOAbI
Ha IJIOCKOCTH, TPUTOHOMETPHS IJIAHUMETPHH, PEIIEBAHTHBIE TEME,
B [IPOM3BOJILHOM TPEYTOJIbHUKE, IIPOBOAUTH AHAJIOTHM.
TEOpEMa KOCHHYCOB. @opMyIMpOBaTh ONIPEEICHNE
[ToBTOpEHHUE: Yyrou Mexay JIBYTPaHHOTO yTJIa.
CKPELIMBAIOIINMHUCS IPSIMBIMH Jlokxa3bIBaTh CBOMCTBO PAaBEHCTBA BCEX
B IIPOCTpaHCTBE. [ eomeTprueckue JIMHEWHBIX YTJIOB JBYIPAHHOTO yTJIA.
METO/bI BBIUUCIIEHUS YTJ1a MEXITY KnaccuduimpoBaTs 1ByrpaHHbIC YTIIbI
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IPSIMBIMU B MHOTOTPaHHUKAX.
JIByrpanHsiil yroj. CBOKWCTBO
JIMHENHBIX YIJIOB IBYTPAHHOIO yIJIa.
IIepnenauKyIsIpHBIE TUIOCKOCTH.
CBoiicTBa B3aMMHO NEPIEHIUKYJIIPHBIX
mrockocren. [IpusHak
MIEPIICHIUKYJSIPHOCTH IIOCKOCTEM;
TE0-peMa O NMPAMON MEPECEUEHHUS IBYX
IJIOCKOCTEN MEPIIEHIUKYIISIPHBIX
TPETHEU IUTOCKOCTH.

[IpAMOYTOJIbHBIN apaJUICICIINIIE;
KyO; u3MepeHus, CBOMCTBA
IIPSAMOYTOJIBHOIO MapaIJIeIICIIUIIEA.
Teopema 0 quaroHany NpsSMOyIroJIbHOTO
napajulelIelMIea U CIeICTBUE U3 Hee.
CrepeoMeTpUUECKHUE U TTPUKIIATHBIC
3a/1a4M, CBSI3aHHBIE CO B3aMMHBIM
PACIIOJIOKEHUEM TIPSMBIX U IJIOCKOCTH.
[ToBTOpEHME: CKpPEMIMBAKOIIAECS
psIMBbI€, TAPAJUIEIbHBIE IJIOCKOCTH

B CTAHJAPTHBIX MHOTOTPaHHUKAX.

[Tapa mapannenbHbIX MIIOCKOCTEN

Ha CKPELIMBAOIINXCS IPSIMBIX,
PAacCTOSIHUE MEXKIY
CKPELIMBAIOIINMHUCS IPSIMBIMH

B IIPOCTBIX CUTYaLHSIX.

B 3aBUCHUMOCTH OT UX IPaJyCHOU MEPHI.
@opMyIMpOBATH OMPEAECIEHUE B3aUMHO
MEPIICHIUKYJISIPHBIX TIJIOCKOCTEN.
Jloka3pIBaTh TEOpEMY O IPU3HAKE
MEPIIEHAUKYJISIPHOCTH JBYX
IJIOCKOCTEN.

PopMyIUPOBATH CIECACTBUEC

(u3 mpU3HAKA) O MEPHEHANKYJISIPHOCTH
IJIOCKOCTH, KOTOpasl MEPIEHANKYIIpHA
IIPSAMOM, IO KOTOPOU NIEPECEKAOTCS ABE
IJIOCKOCTH, 3TH IIJIOCKOCTSIM.
Jloka3bIBaTh YTBEPKIACHHUS O €TO
CBOMCTBAX; TEOPEMY U CIIEICTBUE

Y3 HEE O IUAroHaJsAX NPsIMOYTOJIBHOTO
napajuielenuneaa.

Pewars crepeomeTprueckue 3aaauu,
CBSI3aHHBIE C MEPIEHAUKYISPHOCTD
MPSMBIX U TIJIOCKOCTEN, UCTIOIB3YS
MJIaHUMETpUUeCcKre (haKThl U METOIBI.
IIpoBOANTE TOTHYECKH KOPPEKTHBIE
JIOKA3aTeIIbHBIE PACCyKICHUS

MIpY PEIICHUH TEOMETPUUECKUX 3a]1a4,
CBSI3aHHBIX C NIEPIICHAUKYIIIPHOCTHIO
IIJIOCKOCTEH.

AHanM3upoBaTh U MOJIEITUPOBATH

HAa SI3bIKE TEOMETPHUU PEaTbHbIC
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OnyckaHue NepreHIuKyIIsIpoB,
BBIYMCJIEHUE PACCTOSIHUM OT TOUKH
110 TOYKH; IPSIMOM; TIJIOCKOCTH.
Brruncienue pacCTossHUNA MEXITY
CKPEIIHUBAIOIIUMUCS TPSIMBIMU

C MIOMOUIBIO IEPIIEHIUKYJIIPHON
IIJIOCKOCTH.

TpexrpaHHbli yroj, HEpaBEeHCTBA
JUISl TPEXTPAHHBIX YTJIOB.

Teopema ITugaropa, TeopeMbl
KOCUHYCOB U CUHYCOB

JUISL TPEXTPAHHOTO YIiia. DJIEMEHTHI
chepuuecKoit TeOMETPHH:
reo/1e3uYeCKue JIMHUM Ha 3eMIle

CUTYAIlNH, CBA3aHHbBIE
C IEPIECHIUKYJISIPHOCTBIO MPSIMBIX

Y IUIOCKOCTEH.

HccnenoBath MOCTPOECHHBIE MOJETH,
B TOM YHCJIE U C UCTIOJIb30BaHUEM
amnmapara anreOpsl.

Pemiats npukiiagHele 3a1a4H,
CBSI3aHHBIC C HaX0XKICHUEM
r€OMETPUUYECKUX BEJIMUUH

MHororpaHHuku

CucreMatu3zanus 3HaHUI:
MHOrorpaHHHK H €ro 3JIEMEHTHI.
[Tupamuia. Bunasl nupamu.
[IpaBunbHas nupamuaa.
[Ipusma. IIpsimas 1 HaKJIOHHAs
npusMsl. [IpaBriibHas npusma.
[Ipssmont mapaenenunen,

IPsIMOYTOJIbHBIN Napaiienenunesn, Kyo.

Brinmykisle MHOrOrpanHuku. Teopema
Oiinepa. [IpaBuiibHbIE
Y TIOJIYIIPABWJIBHBIE MHOTOTPAHHUKHU

Paborath c yaueOHHKOM: 3a/1aBaTh
BOIIPOCHI, JI€JIaTh 3aMEYaHUs,
KOMMEHTApHUH.

AHanM3UpOBaTh PEIICHUE 3a]IaUH.
PucoBaTh BBINMYKJIbI€ MHOTOTPAHHUKHU
C 3aJITaHHBIMH CBOMCTBaMU;
BOCCTAHABJIUBATH OOITUIN BH/I
BBIITYKJIOTO MHOTOTPaHHUKA MO IByM
€ro MPOCKIIUSIM.

Jloka3bIBaTh CBOMCTBA BBIITYKJIOIO
MHOTOTPaHHUKA.
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PucoBaTp BBITyKJIbIE MHOTOTPAHHUKH

C Pa3HOM SUIEPOBON XapaAKTEPUCTUKOM;
HCCIIEI0BATh BO3MOKHOCTH MTOJTYy4YECHUS
pe3yibTaTa Ipy BAPbUPOBAHUH IAHHBIX.
Jloka3bIBaTh CBOMCTBA MPABUIIBHBIX
MHOTOTPAaHHUKOB.

IlimanupoBaths NOCTPOECHUE
MPaBUJIbHBIX MHOTOTPAHHUKOB

HAa MTOBEPXHOCTSX APYTUX MPABUIBHBIX
MHOTOI'PaHHUKOB

BekTopsl B IpoCTpaHCTBE

12

[TonsaTHE BEKTOpA HA INIOCKOCTH

U B IPOCTPAHCTBE.

CymMmMma 1 pa3HOCTb BEKTOPOB, MPABUIIO
napajuiesienunea, yMHOKEHUE BEKTOpa
Ha YUCJI0, Pa3JIOKEHNUE BEKTOpa

1o 0a3ucy TpeX BEKTOPOB, HE JIEHKAITUX
B OJTHOM INIOCKOCTH.

CkansipHOo€ TpOU3BEICHUE,
BBIYUCIICHUE YTJIa MEXKy BEKTOpaMHu

B [IPOCTPAHCTBE.

[Ipocreiiue 3a1auu ¢ BEKTOpaMu

AKTyanu3upoBaTh (PaKThl U METOBI
TUIAHUMETPUH, PEJICBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTUH.

OnepupoBaTh NOHATUSIMU: BEKTOP
HA IIJIOCKOCTH U B IPOCTPAHCTBE;
KOMIIJIAHAPHBIE BEKTOPBI.
[IpuBOIUTH TPUMEPHI HU3NYECKUX
BEKTOPHBIX BEJIUYVH.

OcBaurBaTh NMpaBuJia BHIMOJIHEHUS
NEUCTBUU CIIOKEHUS U BBIUUTAHUS
BEKTOPOB, YMHOKECHUS BEKTOPa

Ha YHUCJIO.

Jloka3pIBaTh MPU3HAK KOMITJIAHAPHOCTHU
TPEX BEKTOPOB.

Jloka3pIBaTh TEOPEMY O PA3TI0KEHUN
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JIF000T0 BCKTOpa 110 TpEM JaHHBIM
HCKOMIIIaHAPHBIM BCKTOPaM

[ToBTOpeHue, 0600IIEHNE
Y CUCTEMAaTH3alis 3HaHUI

O06o61aroriee MOBTOPEHUE MOHSATUI
U METOJIOB Kypca I€OMETPUHU

10 kmacca, cucreMaTHh3alys 3HAHUH.
Hcropwust pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ pOJIb B Pa3BUTHHU
COBPEMECHHBIX MHKCHEPHBIX

1 KOMITBIOTEPHBIX TEXHOJIOTHMA

Pemate crepeomeTpuueckue 3aaaduu
Ha JIOKa3aTeIbCTBO MaTEeMaTUUYECKUX
OTHOIIICHUM, HAXO0XKCHHUE
r€OMETPUYECKUX BETUYUH (JIJIUH,
YTJIOB, TUIONIA/IeH, 00bEMOB).
Hcnonp30BaTh NpH peLIEHUN
CTEPEOMETPUYECKHUX 3324
TJIAaHUMETPHIECKHE (DaKThI 1 METOJIBI.
[IpoBOIUTH TOTHYECKUA KOPPEKTHBIC
JTOKa3aTeNIbHBIC PACCYKIACHUS

MIPU PEIICHUN CTEPEOMETPHUIECKUX

Y TUTAHUMETPUYECKHX 3a]1a4.
CpaBHUBaTh M aHAJIM3UPOBATH
peanbHBIC CUTYAIlUU U BBISIBIISTH
BO3MOKHOCTH €€ MOJICIIUPOBAHUS

Ha SI3bIKE TE€OMETPHH.
MonenupoBaTh peabHYIO CUTYaIUIO
Ha SI3bIKE TEOMETPHUH U UCCIIEAOBATh
MTOCTPOEHHBIC MOJIEIH, B TOM YHCIIC
Y C UCTIOJIb30BAaHUEM armapara
anreOpBl.

Hcnonp30BaTh KOMITBIOTEPHBIE
MPOrpamMMBbl IIPU PELICHUH 3a/1a4.
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[Tony4yats mpeACTaBIECHUE O TEOMETPUH
KaK O pa3BUBAIOLICHICS HAyKe,
HCCIENYIOIIEH OKPY ALK MUP,
CBSI3aHHOM C peabHbIMU OObEKTaMHU,
ITIOMOTAIOIIEH PELIUTD PEATIbHBIE
KU3HEHHBIE CUTYallMU O POJIU
CTEPEOMETPUH B Pa3BUTUHU
COBPEMEHHBIX HHKECHEPHBIX

Y KOMIIBIOTEPHBIX TEXHOJIOTHH.
CpaBHHBaTh ¥ AaHAIM3UPOBATH
YTBEPKIACHHUSI C LIEJIbIO BBISIBJICHUS
JIOTUYECKU KOPPEKTHBIX

Y HEKOPPEKTHBIX PACCyX ICHUN.
HccenenoBats IOCTPOSHHBIE MOJIEIIHN.
Hcnonp3oBath HUPPOBIE pECYPCHI

OBHIEE KOJIMYECTBO 102
YACOBIIO ITPOTPAMME
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11 KJIACC
HasBanne KomnuecTso OcCHOBHBIE BUJIBI IESITEIBHOCTH
OcHOBHOE coJIep:KaHne
paszzaena (Tembl) Kypca 4acoB yYaIIUXCSI
AHanuTH4ECKAasi TEOMETPHUS 15 [IoBTOpEHNE: KOOPANHATHI BEKTOPA AKTyanu3upoBaTh (PaKThl U METObI

Ha IJIOCKOCTHU U B MPOCTPAHCTBE,
CKaJISIPHOE TPOU3BEICHUE BEKTOPOB,
BBIYUCJICHUE yTJIa MEXKYy BEKTOpamMu
B IIPOCTPAHCTBE. Y paBHEHUE NPSIMOM,
IIPOXOISIIIEN Yepe3 IBE TOUKHU.
YpaBHEHHE TIIIOCKOCTH, HOPMaJlb,
YPaBHEHHE IIJIOCKOCTU B OTPE3Kax.
BekTtopnoe npousBenenue. JInnennoie
HEPABEHCTBA, TUHEHHOE
IpOrpaMMHUpPOBAHUE.

AHaIUTUYECKUE METOIBI pacyeTa
yTJ1a MEXIy TPSIMBIMU U TJIOCKOCTSIMU
B MHOTOrpanHukax. ®opmyiia
pacCTOSTHUS OT TOUKH JI0 TIJIOCKOCTH
B KOOpJIMHATAX.

Haxoxnenue pacCTosSHUN OT TOYKHU
710 TIJIOCKOCTH B KyO€ U ITpaBUIILHON
nupamusie

TUIAHUMETPHUH, PEJIEBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTUU.

CBOaUTH NEUCTBUS C BEKTOPaMHU

K aHAJIOTUYHBIM JSUCTBHUSAM C UX
KOOpAWHATAMMU.

BcnoMHUTE onpenieneHne CKalsspHOTro
YMHOXEHHS U €r0 CBOMCTRBA.
Bp1ynciisTh ¢ HOMOIIBIO CKATIIPHOTO
YMHOXEHUS JUIMHBI BEKTOPOB, YIJIbI
MEXK1y HUMU, YCTAHABIIUBATh
MEPHEHINKYJISIPHOCTh BEKTOPOB.
Bb1BOIUTH ypaBHEHHE TIJIOCKOCTH

U (popMyIy pacCTOSIHUSL OT TOUKU

JIO TIJIOCKOCTH.

Pemiats 3agauu, coyeras
KOOPJIMHATHBINA U BEKTOPHBIA METOBI.
[IpoBOAUTE TOTUYECKU KOPPEKTHBIE
JIOKA3aTEIbHBIC PACCYKICHUS

MIPY PEIICHUU TEOMETPUUECKHUX 3a]1a4
Ha IPUMEHECHUE BEKTOPHO-
KOOPJWHATHOTO METOAA.
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AHanM3upoBaTh U MOJICTUPOBATH
Ha SI3bIKE TEOMETPUU peaIbHbIC
CUTYaIINH, CBS3aHHBIC BEKTOPAMHU
U KOOpJIMHATAMHU.

HccnenoBats MOCTpOCHHBIE MOJIEIIH,
B TOM YHCJIE U C UCIIOJIb30BAHUEM
armapara ajareopsbl.

Hcnonb30BaTh KOMIIBIOTEPHBIE
IPOrPaMMBI.

3HAKOMUTKCS C UCTOPUEH Pa3BUTHS
MaTeMaTHKH!

[ToBTOpEHue, 006001IeHNE
U CUCTEMAaTHU3alMA 3SHAHUN

15

CedeHuss MHOTOTpaHHHUKOB:
CTaHJapPTHbIE MHOTOI'PAHHUKH, METOL
CJIEIOB, CTaHAAPTHBIE IUIOCKOCTH,
NEPECEUYEHNUS MPSIMBIX U ITIOCKOCTEM.
[TapannensHble IPAMBIE U TIIIOCKOCTH:
napaJijIeIbHbIE CEYEHUS, PACUET
OTHOILIEHUH, YIJIbl MEXKIY
CKPEILHUBAOIIUMUCS MTPSIMBIMH.
IlepnieHauKysIpHBIE MIPSMBIE

Y IIJIOCKOCTH: CTaHAPTHBIE NAPhI
NEPNEHINKYJIAPHBIX TUIOCKOCTEN

U TIPSIMBIX, CAMMETPUU
MHOTI'OTPaHHHUKOB, TEOPEMA O TPEX
NEPIEHANKYJIAPAX, BBIYUCICHUS IJIMH

CtpouTs ceueHus.

Pemath cTepeoMeTpudecKue 3a1adu
Ha JIOKa3aTeIbCTBO MAaTEeMaTHYCCKUX
OTHOIIICHUH, HaX0KJICHHUEC
reOMETPUICCKHUX BEITMYHH (IJIHH,
YTJIOB, IJIONIA/IeH, 00BEMOB).
Hcnonp30BaTh npu pelieHUU
CTEPEOMETPUYECKHUX 3a/1a4
IJIaHUMETPpUUICCKUE (PaKThl 1 METO/IBI.
[TpoBOANTE TOTMYECKH KOPPEKTHHIS
JI0OKa3aTeIbHbIE PACCYKICHUS

P PEIICHUN CTEPEOMETPUUECKUX
3a7a4.

CpaBHUBATh U aHAJIM3UPOBATH
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B MHOTOTPaHHHKAX.
[ToBTOpEeHue: miomanu
MHOT'OYT'OJIbHUKOB, (hOPMYJIbI

JUTS TITOIIA/IeH, COOOpaKeHUsI
I10I00M4.

[Tmomaau cedeHnii MHOTOTrPaHHUKOB:
TJIOIIAIA TTIOBEPXHOCTEH, pa3pe3aHus
Ha 9acTH, COOOpaKeHUsI 01001

peabHbIE CUTYaIluU U BBISBIISATH
BO3MOXHOCTH €€ MOJICJIMPOBAHUS

Ha SI3bIKE T€OMETPUH.
MopenupoBaTh peaibHyI0 CUTYaIHIO
Ha S13bIKE TEOMETPUU U UCCIEAOBATh
MIOCTPOECHHBIE MOJIENU, B TOM YUCJIIE

" C UCIIOJIb30BAHUCM allllapaTa aJir C6pI)I.

Hcnonp30BaTh KOMIBIOTEPHBIE
IIPOTrpaMMBbI [IPU PELICHUU 3a/1a4

O0bemM MHOTOTpaHHUKA

17

O6bem Tena. O6beM IPSIMOYTOJIBHOTO
napajuiesienunena. 3agadu

00 yiBoeHuu Ky0a, 0 KBajpaTrype
Ky0a; 0 TPUCEKIINU yTJa.
CrepeoMeTpUUueCcKHE 3a1a9H,
CBSA3aHHBIE C 00BEMOM
IPSIMOYTOJIBHOTO Mapalijiesienumnesa.
[Tpuknagubie 3a1a4M, CBI3aHHBIC

C BbIUHCIIEHHEM 00beMa
IPsIMOYTOJIBHOTO MapasuieNenuIe/a.
O06bem IpSIMOii TPU3MBI.
CrepeoMeTpuueckue 3a1auu,
CBSI3aHHBIE C BEIYHMCIICHHEM 00HEMOB
psAMOM Ipu3Mel. lIpuknagsbie
3a1a4u, CBSI3aHHBIE C 00BEMOM
IIPSIMOU ITPU3MBL.

CB0O0OOHO ONEPUPOBATH MOHATUSAMHU:
o0BeM Tena, 00beM MPSIMOYTOIBHOIO
napajuieJIenunesa.

@opMyJIMpOBAaTH OCHOBHBIE CBOMCTBA
00BEMOB.

Jloka3sIBaTh TEOpEMy 00 0OBEME
IPSIMOYTOJIBHOTO ITapajuieenuIea,
CJIEJICTBHS U3 HEE.

Pa3zpesaTs MHOrOrpaHHMKH,
NEPEKIIAAbIBATH YACTH.

Pemars crepeomeTpruueckue 3a1auu,
CBSI3aHHBIC C BHIYHMCIEHUEM 00beMa
IPSIMOYTOJIBHOT'O TapaJIJIeJIeUIENA,
PU3MBI.

CpaBHMBaTh ¥ aHAIU3UPOBATH
YTBEPKIAECHUS C LEJIbIO BBIABICHUS
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Brruucnenne o0beMOB TeN

C TIOMOIIILIO OTPEJIETICHHOTO
uHTerpana. O0beM HaKJIOHHOM
IIPU3MBI, TUPAMHUIBI.

dopmyiia o0bemMa TUpaMU/IbI.
OTtHomeHue 00bEMOB ITUPAMU/T

C OOIIUM YTJIOM.
CrepeoMeTpuyueCcKHE 3a/1a4H,
CBsI3aHHBIE C 00beMaMH HAKJIOHHOU
MIPU3MBI, MTUPAMUJIBI.

[IpuknanHbie 3a7a4M IO TEME
«O0BeMbI Te», CBA3aHHBIE C 00bEMOM
HAKJIOHHOW MPU3MBI, TUPAMUJIBI.
[Tpumenenue oo0bemMoB. Berunciienue
PacCTOSTHUS A0 MJIOCKOCTH

JIOTUYECKU KOPPEKTHBIX

U HEKOPPEKTHBIX PACCYKICHUM.
AHanu3upoBaTh U MOJECTUPOBATH

Ha SI3bIKE TE€OMETPUU pPEeaIbHbIC
CUTYyalllH, CBA3aHHbIE C 00bEMOM
IPSIMOYTOJILHOTO Mapasuieienumnea,
PU3MBI, ITUPAMU/IBI.

HccnenoBaTh HOCTPOEHHBIE MOJIEIH,
B TOM YHCJIE U C UCTIOJIb30BAHUEM
amnmapara ajnreopsl.

BBIBOIUTE OCHOBHYIO HHTETPAIBHYIO
dbopmyIty JUIsl BEIYUCICHUS 00bEMOB
Tell.

JlokasbIBaTh TEeOpeMy 00 0Obeme
HAKJIOHHOW TIPU3MBbI Ha TIPHUMEPE
TPEYTOJIbHON MPU3MBI

Y JIJIS1 TIPOU3BOJILHOM MPU3MBL.
JlokasbIBaTh TEOpEMY: 00 00OBEME
nupamMubl, GOPMYIUPOBATH CIACACTBHUS
U3 Hee: 00bEeM yCEUECHHOM MUPaMU/IBI.
BriBouTh (hOopMyITy J71s1 BEIYUCIICHUS
00BEMOB YCEUCHHON TTUPaAMUIbI

Tena BpamieHus

24

[unuaapudeckas: MOBEPXHOCTD,
oOpasyroliye UIHHIPUIECKON
MTOBEPXHOCTH.

CB00OOHO OTIEPUPOBATH TOHITHUSIMHU:
IMJTMHIPUYCCKAs TTIOBEPXHOCTD,
mnHap. M3ydats crnocoOsbl
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Humunaap. [psamon kpyroBou
uuauHAp. [Tnomane noBepxHocTu
UUINHAPA.

Konunueckast mnoBepXHOCTB,
o0pasyrole KOHUIEeCKO
noeepxHocTu. Konyc. Ceuenue koHyca
IJIOCKOCTBIO, MapajuieIbHON
IIOCKOCTH OCHOBAaHUA. Y CEUYECHHBIN
KoHyc. M300paxeHue KOHyCOB

U YCEUECHHBIX KOHYCOB.

[Tmomaas 60KOBOM MOBEPXHOCTH

Y TIOJTHOM MOBEPXHOCTH KOHYCA.
CrepeomeTpriecKkue 3a1a4u

Ha JJ0Ka3aTeJIbCTBO U BHIYUCIICHUE,
MOCTPOCHUEM CEUYEHUW LUIIMHJPA,
KOHYycCa.

[Ipuknaanbie 3a1a4u, CBI3aHHBIE

C IUJTUHIPOM.

Cdepa u map.

[Tepeceuenue cdepsl u mapa

¢ mmockocthio. Kacanue mapa

u cdepsl MII0CKOCThI0. Buj

U U300pakeHUeE Iapa.

VYpaBaenue chepsl. [Lnomans cheps
Y €€ YacTel.

Cummetpus cepsl U mapa.

MOJIyYEeHUSI IUIUHAPUYECKON
MOBEPXHOCTH, [IUIMHAPA.
N300pakaTh HUIUHIP U €70 CEUCHUS
IUIOCKOCTBIO.

CB00OAHO ONIEpUPOBATH MOHITUSAMHU:
KOHHMYECKask IOBEPXHOCTh, KOHYC,
YCEUYEHHBIN KOHYC.

N3yuaThk criocoObl monyyeHus
KOHMYECKON OBEPXHOCTH, KOHYCA.
N300paxxaTh KOHYC U €ro CeYeHUs
IUIOCKOCTBIO, TPOXOAIIEH Yepes3 OCh,
Y TIOCKOCTBIO, IEPIICHANKYIIAPHOU

K OCH.

BriBoguTh (hOpMYIIBI 17151 BEIUUCTICHUS
OOKOBOM U TOJIHOM TTOBEPXHOCTEH Te
BpalllCHUS.

Pemiats cTrepeomeTpudeckue 3a1auu,
CBSI3aHHBIC C TEJIaMU BpalllCHUs,
HaX0KICHUEM IUJIOMAAA OOKOBOM

Y MOJTHOM MTOBEPXHOCTH, TOCTPOCHUEM
CCUYECHHU.

Hcnonb30BatTh Mpu penieHuu 3aaau
TUTAaHUMETpUYECKHe (haKThl 1 METOIBI.
CpaBHUBaTh U aHATU3UPOBATH
YTBEPKJICHUS C 1IEITBIO BBISBIICHUS
JIOTUYECKUA KOPPEKTHBIX
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CrepeoMeTprUeCcKHe 3a1a9n

Ha JJ0OKA3aTeJIbCTBO U BBIUKCIICHUE,
CBSI3aHHBIC CO CepOoH U mapom,
MOCTPOCHUEM UX CCUCHUMU
IJIOCKOCTBIO.

[TpuknagHbie 3aa4M, CBA3aHHBIC
co cdepoil u mapom.
[ToBTOpEHHME: OKPYKHOCTD

HAa IJI0CKOCTH, BEIYMCIICHHUS

B OKPY>KHOCTH, CTaHIapTHBIC
IMOJO0USL.

Pa3nuuHbIc KOMOMHAITUH TEIT
BpaIlleHUs 1 MHOTOTPaHHUKOB.
3anaun o reme «Tea v MOBEPXHOCTH
BPALICHHS

U HEKOPPEKTHBIX PACCYKICHUM.
AHaJIM3UPOBATH U MOAECIUPOBATH

Ha SI3bIKE TEOMETPUU pPEeaIbHbIC
CUTYAIINH, CBI3aHHBIE C KOHYCOM

U TUAJTUHPOM.

Hccnenosats NOCTPOCHHBIE MOJIEIIH,

B TOM YHUCJIE U C UCIIOJIb30BAHUEM
amnmnapara ajnreopsl

AKTyanu3upoBath (HaKThl U METObI
MJIAHUMETPUH, PETICBAHTHBIC TEME,
MPOBOJAUTH AHAJIOTHH.

CB00OOAHO ONEpUPOBATH TOHATUSAMMU:
chepa u map, HeHTp, paanyc, TMaMeTp
chepsl u mapa.

HccnenoBaTh B3aMMHOE paCMOIOKEHNUE
chepbl U TIIOCKOCTH.

PopMyJIMpPOBATH ONPEEICHUE
KacaTeIbHOM IIOCKOCTH K cepe.
Jloka3bIBaTh TEOPEMBI O CBOMCTBE

Y MIPU3HAKE KacaTeIbHOM MJIOCKOCTH.
BriBoauts hopmyity 11l BEIYUCICHUS
iomaan ceprl yepes3 paauyc chepsl.
Pemate cTepeomerpruyeckue 3a1auu,
CBs3aHHBIE cO c(epoil U mapoM,
HaXO0XKJICHUEM ILIOMaau cepsl U ee
yacTel, MOCTPOCHUEM CeUeHUN cepbl
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U 11apa.
AHanM3upoBaTh U MOJICTUPOBATH

Ha SI3bIKE TEOMETPUU pPEeaIbHbIC
CUTYAIINH, CBSI3aHHBIE C I1apOM

u cepoii.

Pemiats npocTeie 3aga4n, B KOTOPBIX
bUrypupyroT KOMOMHAIIMH TeJl
BpaIICHUs] 1 MHOTOTPAHHUKOB.
Hcnonp30Bath Mpu pelieHry 3aj1ad,
CBSI3aHHBIX CO cepoil U mapom,
IUTAaHUMETpUYECKUe PaKThl U METO/BI.
Pemats ctepeomeTpuueckue 3agaud,
CBSA3aHHBIE C TE€JIaMU BpalllCHHUS,
IIOCTPOCHHUEM CEYEHUM TEJI BPAILLCHNUS,
C KOMOMHAITUSIMU TEJI BpAILICHUS

Y MHOTOTPAHHHKOB.

[TIpoBOIUTH TOTMYECKUA KOPPEKTHBIE
JT0KA3aTeJIbHbIE PACCyKIACHUS

IIpU PEUICHUU T€OMETPUUECKUX 3a/1a4,
CBSI3aHHBIX C TIEPIEHIUKYJIIPHOCTHIO
IIJIOCKOCTEM.

AHanmM3upoOBaTh U MOJICTTUPOBATH

Ha SI3bIKE TE€OMETPUU pPeabHbIC
CUTYaIINH, CBSI3aHHBIE C
MHOTOIPaHHUKAMHU.

HccnenoBars NOCTPOEHHBIE MOACIIH,
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B TOM YHCJIE U C UCIIOJIb30BAHUEM
anmnapara ajareopsl

[1no1maau mnoBepXHOCTH
U 00BEMBI KPYTIIBIX TET

O6weM nunuHapa. Teopema

00 00BeMe MPSMOTO IMIITUHIPA.
[Imomaan OOKOBOM U ITOJTHOM
MMOBEPXHOCTH ITWIIHH]IPA.
Beruuciaenne o0eMOB Tel

C TIOMOIIBIO ONIPEICTICHHOTO
unTerpana. O0beM KoHyca.
[Tmomaan O0OKOBOM U ITOJTHOM
MMOBEPXHOCTH KOHYCA.
CrepeoMeTpuyuecKHe 3a/1a4H,
CBSI3aHHBIC C BBIYUCIICHHEM 00bEMOB
IAJIUHIpa, KOHYyCa.

[Tpuknamnelie 3a1a4un 1Mo Teme «OObeMbl
Y TJTOIIAI IOBEPXHOCTEN TEJI.
OO6beM mapa u IMapoBOro CEKTopa.
Teopema 06 o6beme mapa. [Lnomanp
cdepsl.

CrepeoMeTpUUecKHE 3a/1a4H,
CBSI3aHHBIC C BBIUYHCICHHEM 00BEMOB
rapa, mapoBOro CETMEHTA, IapOBOTO
CeKTOpa.

[IpuknagHbie 381241 110 TEME
«O0OBEMBI TE», CBI3aHHBIC

CB00OOAHO OMEpUpPOBATH MOHATUSIMU:
o0beM Tena, TUIoNaJb MOBEPXHOCTH.
@opMyJIMpOBATH OCHOBHBIE CBOMCTBA
00BEMOB.

Jloka3bpIBaTh TEOpEMBI: 00 00BEME
AIMHIpa; 00 00beMe KoHyca.
BoriBouTE GOpMYIIBI 17151 BHIYUCIICHUS
00beMa yCEUEeHHOI0 KOHYCa.
HccenenoBats NOCTPOEHHBIE MOJIENH,

B TOM YHCJI€ U C UCTIOJIB30BAHUEM
amnmapara anreopsbl.

3HaTh BO3MOXKHOCTH pEIICHUs 3a/1a4
Ha MOCTPOEHUE IUPKYJIEM U JTUHEUKOM,
0 KJIACCUYECKUX HEPa3peIIUMBbIX
3aa4ax.

CB00OOHO OTIEPUPOBATH MOHITHUSIMHU:
IapOBOM CETMEHT, IIAPOBOU CJIOH,
1apOBOM CEKTOP, OCHOBAHUE U BHICOTA
CerMEHTa, OCHOBaHHE U BbICOTA
IIAPOBOTO CIIOS.

BrIBOAUTE (OPMYITBI 17151 HAXOXKACHUS
00BEMOB 1IAPOBOTO CETMEHTA,
IIAPOBOTO CEKTOPA, IJIOMAAH CHEPHI.
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¢ 00bEeMOM I11apa U IUIOIIAIbI0 ChEephI.
CooTHOIIEHUS MEXKIY TIIOMIAIMA
TIOBEPXHOCTEH 1 00beMaMu MMOA00HBIX
Tell.

[Tono0OHbIE TENla B MPOCTPAHCTBE.
H3menenne o6beMa pu moi00uu.
CrepeoMerpruueckue 3a1auu,
CBSI3aHHBIC C BEIYHCIICHHEM 00EMOB
TEJ U IUIOIIaIel TOBEPXHOCTEHN

JlokasbiBaTh TeOpeMy 00 00beMe Iapa.
Pemate cTepeomerprudeckue 3amau,
CBSI3aHHBIE C 00BEMOM I11apa, MAPOBOTO
CErMeHTa, MMapoBOro CeKTopa,
TUIOMIAABIO CEPHI.

CpaBHHBAThH ¥ aHATU3UPOBATH
YTBEPKJICHUS C IIEIIBIO BBISBICHUS
JIOTUYECKUA KOPPEKTHBIX

Y HEKOPPEKTHBIX PACCYKICHHM.
AHanmuM3upoBaTh U MOJEIUPOBATH

Ha SI3BIKE TEOMETPHUH PEATbHBIC
CUTYallUU, CBI3aHHbBIE C 00bEMOM
apa, mapoBOro CETMEHTA, IapOBOTO
CEerMEHTA, IJIOMIaAbI0 CepHI.
CB00OOAHO ONIEPUPOBATH OHSITHEM:
10I00HBIC TeJIa B IPOCTPAHCTRBE.
Boraucisate 00beMblI TEI C TOMOIIIBIO
OTIpEICTICHHOTO HHTETpaIa.

Pemate cTepeomerpuyeckue 3amau,
CBSI3aHHBIC C COOTHOIICHUSMHU MEXKTY
TUTOIIAISIMU TIOBEPXHOCTEN

1 00beMaMU ITOJOOHBIX TEIL.
[TpoBOIUTH TOTHYECKH KOPPEKTHBIC
JTOKa3aTeNIbHBIE PACCYKIACHUS

IIPY PEIICHUN TeOMETPUUECKUX 3a71a4,
CBSI3aHHBIX C BBIYHCIIEHUEM 00bEMOB
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TCJ C IIOMOIIBIO OIIPCACIICHHOT'O
HHTCI'paJid, HAXOXKICHUCM
COOTHOIICHUA MCIKAY ITUIOIIAIAMHA
HOBerHOCTCﬁ 1 00beMaMH HOI[O6HBIX
TCII.

AHaJ'II/I3I/IpOBaTB U MOACIINPOBATH

Ha SA3BIKC I'COMCTPHUU PCAJILHBIC
CUTyalln, CBA3aHHBIC C oobreMaMu

" IIOBCPXHOCTAMMU TCII,

Ha 10Ka3aTCJIbCTBO U HA HAXOXKACHHUC
T'COMCTPHUUCCKHUX BCIMIYNH

JBrmKeHUs

JIBM>KEHMS TPOCTPAHCTBA.
OtobpakeHust. JIBrmxkeHus

U paBeHCTBO puryp. OOume cBoiicTBa
NBIDKEHUM. Buapl 1BMKEHUI
napajijiebHbINA MEPEHOC, HEHTPAIbHAS
CUMMETpHUS, 3€pKaIbHAsi CHMMETPHUS,
IIOBOPOT BOKPYT MPSIMOM.
[IpeobpazoBanus nogodus. [psmas

u cdepa Dinepa.

['eomerpruueckue 3agaumn

Ha MPUMEHEHUE IBUKCHUS

CB00OOAHO ONEepUPOBATH OHATUSIMMU:
0TOOpakeHHe MPOCTPAHCTBA Ha ceOs,
JBUKCHHE MTPOCTPAHCTBA;
[IEHTpaJIbHasI, OCeBas M 3epKallbHas
CUMMETPUH, TapaJuIeIbHbIN IEPEHOC;
PaBEHCTBO U No00ue QuUryp.
Jloka3pIBaTh yTBEPKACHHS O TOM, YTO
LEHTpajIbHasl, OCeBasi U 3epKaJibHas
CUMMETPHUH, [IapajuIeIIbHbIN IIEPEHOC
SBIISIIOTCSI IBUKEHUSIMHU.

BrimonHsATE peoOpa3oBaHust TOJ00HS.
OnepupoBaTh NOHATHIAMHU: TIPsMast

u chepa Ditnepa.

Pemats reomerpuueckre 3a1aum
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C MCIIOJIb30BAaHUEM JIBMKCHUM.
Hcnonbs30BaTh Ipu peLICHUH 3a1a4
JBUKEHUS TPOCTPAHCTBA U UX
CBOMCTBaA

[ToBTOpenue, 06001IIEHIE
U CHICTeMaTH3aIl¥sl 3HAaHHH

17

O6o061maroniee MOBTOPEHHUE MOHATUIH
U METOJIOB Kypca I€OMETPUHU

1011 xnaccoB, cucTeMaTH3anus
3HAHUM.

Hcrtopwust pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ pOJIb B Pa3BUTHHU
COBPEMEHHBIX MHKEHEPHBIX

Y KOMITHIOTEPHBIX TEXHOJIOTHI

Pemars crepeomerpuueckue 3agauu
HAa JI0Ka3aTeIbCTBO MAaTEMaTUUYECKUX
OTHOIIICHUM, HAXOXKICHHUE
reOMETPUYECKUX BETUYUH (IJIMH,
YTJIOB, TUIOIIA/IeH, 00HEMOB).
Hcnonb30BatTh Npu pelieHUU
CTEPEOMETPUYECKUX 3a7a4
TUTAaHUMETpUYECKHe (haKThl U METOIBI.
[IpoBOOUTH JTOTUYECKU KOPPEKTHBIE
JIOKa3aTEJIbHBIE PACCYKICHUS

IIPU PEUIEHUU CTEPEOMETPUUECKUX

U TJTAHUMETPUUYECKUX 3aj1ay.
CpaBHUBaTh U aHATU3UPOBATH
peabHbIe CUTYaIlUU U BBISIBIISATH
BO3MOKHOCTb €€ MOJICJTUPOBAHUS

Ha SI3bIKE TEOMETPUHU.
MonenupoBaTh peaibHyI0 CUTYaLUIO
Ha S3bIKE TEOMETPUU U UCCIEA0BAThH
NOCTPOEHHBIE MOJIENIH, B TOM YHCIIE
U C UCMOJIb30BaHKUEM ammapara
anreOphI.
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Hcnonp30BaTh KOMIBIOTEPHBIE
IPOrpaMMBbl MIPU PELICHUN 3a/1a4.
[Tony4dats mpeacTaBICHUE O TEOMETPUU
KaK O pa3BHUBAIOIICIICS HAyKeE,
VCCIIEIYIOLIEH OKPYIKAIOIINI MHUP,
CBSI3aHHOM C pealbHbIMU OObEKTaMH,
IIOMOTAIOILIEN PELIUTD PEAIbHBIE
YKU3HEHHBIC CUTYallMH O POJIU
CTEPEOMETPUU B Pa3BUTHH
COBPEMEHHBIX MHKEHEPHBIX

Y KOMIIBIOTEPHBIX TEXHOJIOTHI

OBLIEE KOJIMYECTBO
YACOBIIO ITPOI'PAMME

102
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OEJIEPAJIBHAS PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«BEPOATHOCTBb U CTATUCTHUKA>»

MNOACHUTEJIBHASA 3AIINCKA

VYyebnbiii kypc «BeposiTHOCT M CTATUCTHKa» YIIIyOJIEHHOTO YpPOBHSI SIBJISIETCS
MPOJIOJKEHUEM U Pa3BUTHUEM OJIHOMMEHHOTO Y4eOHOT0 Kypca yriiy0JIeHHOTO YPOBHS Ha
YpPOBHE cpefaHero ooémero oOpa3oBaHus. YYeOHbIH Kypc MpeaHa3HadyeH s
dbopMupoBaHUS y 00YUAIOMINUXCS CTATUCTHYECKOU KYJIBTYPhl U TOHUMAHUS POJIH TCOPHH
BEPOSITHOCTEN KaK MaTEMAaTUYECKOTO MHCTPYMEHTA ISl U3yUEHHUS CITy4alHbIX COOBITUH,
BEJIMYMH # mpoueccoB. Ilpu wu3yueHun Kypca oOoramarTcs MOpeICTaBICHUS
oOyyYarommxcsi 0 METO/IaX UCCIEAOBAHUS U3MEHUUBOTO MUPA, PA3BUBACTCS IOHUMAaHUE
3HAYMMOCTH U OOIIHOCTM MAaTeMAaTHYECKHX METOJOB TMO3HAaHUS KaK HEOThEeMJIEMOUN
4aCcTH COBPEMEHHOIO €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS.

ConeprxaHue ydeOHOTO Kypca HaIllpaBJIE€HO Ha 3aKPETUICHWE 3HAHUM, MOJTYyYEHHBIX
Ipy U3yYEHHH Kypca Ha yYpOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs, M HA pPa3BUTHUE
MPECTABJICHUN O CIy4YalHBIX BEJIMYMHAX W B3aUMOCBS3SAX MEXIY HUMHM Ha Ba)KHBIX
IIPUMEpPaX, CHOKETBl KOTOPBIX ITOYEPIHYTHI M3 OKpyXkawouero mupa. B pesynbrare
y oOydJaromuxcs JOJDKHO  c(OpMHUPOBAThCS — MPEJCTaBICHHME O  Haubosee
YIOTPEOUTENBHBIX U OOIMUX MAaTeMaTHYECKUX MOJIENSAX, UCHOJIb3yEMbIX Il OMTUCAHUS
aHTPOMOMETPUUECKHUX U AeMOorpaduyeCcKUX BEIMYUH, TOTPEIIHOCTEN B pa3IudHbIe POja
U3MEPEHUSAX, JUIMTEIbHOCTH O€30TKa3HOM pabOThl TEXHUYECKUX  YCTPOMCTB,
XapaKTEPUCTHK MACCOBBIX SIBJICHUH U MPOIIECCOB B 00IIEeCTBE. YUEOHBIN KypC SBISETCS
0a3oi i1  OCBOCHUS BEPOSITHOCTHO-CTATUCTUUECKUX METOJOB, HEOOXOAMMBIX
CIICIIMAJIMCTAM HE TOJBKO WHXKEHEPHBIX CHEHHATBHOCTEW, HO TAKKE COIMAJbHBIX WU
TICUXOJIOTUYECKHX, MOCKOJIBKY COBPEMEHHBbIC OOIIECTBEHHbIE HAYKU B 3HAUYMTEIILHOMN
Mepe UCIOJIB3YIOT anmnapar aHajin3a OOJbIINX JaHHBIX. [[eHTpanpHyI0 4acTh yueOHOTO
Kypca 3aHMMaeT O0CyXJCHHE 3aKOHa OOJIBIIMX 4YKcel — (PyHIaAMEHTAJbHOI'O 3aKOHa
MPUPOJIBI, UMEIOIIIETO MATEMAaTHIECKYI0 (hOpMaTU3AITHIO.

B cootBeTcTBMM ¢ YyKa3aHHBIMU 1I€JISIMH B CTPYKType Yy4eOHOro Kypca
«BeposiTHOCT M CTAaTUCTHKa» Ha YIJIyOJICHHOM YpPOBHE BBIJICJIICHBI OCHOBHBIC
conepkarenbubie TuHUU: «ClydaifHple COOBITUS W BeposiTHOCTH» U «CiydaiiHbie
BEJTUYMHBI U 3aKOH OOJIBIIIUX YHCEID).

[ToMUMO OCHOBHBIX JTMHUHM B YUEOHBIN KypC BKIFOUEHBI DJIEMEHTHI TeOpHuH Tpadon
¥ TEOPUU MHOXKECTB, HEOOXOIMMBIE JIJIsi TIOJTHOIIEHHOTO OCBOEHUSI MaTepHalia JaHHOTO
y4eOHOTO Kypca U CMEKHBIX MAaTEMaTHYECKUX YUCOHBIX KypCOB.

Conepxxanne nuHun «ClydaifHbIe COOBITHS W BEPOSATHOCTH» CIIYKUT OCHOBOU
1 GOpMHUpPOBaHUS TPEACTABICHUM O paclpeeieHUU BEPOSTHOCTEH MEXKIY
3HAYCHUSAMHU CJIyYaWHBbIX BEJIWYMH. BaXKHyr0 4acTb B 3TOM COAEPKATEIBbHOU JIMHUU
3aHUMAET U3yYeHNEe TEOMETPUIECKOTO M OMHOMHUAIBHOTO Pacpe/ieNICHU 1 3HAKOMCTBO
C UX HETPEPHIBHBIMU aHAJIOTaMU — MTOKA3aTEJIbHBIM U HOPMaJIbHBIM PACTIPEACICHUSIMHU.
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Tembl,  cBA3aHHBIE C  HENPEPHIBHBIMM  CIy4YallHbIMH  BEJIMYMHAMHU U
pacnpeeNeHus MY, aKIIEHTUPYIOT BHUMAaHUE OOYyYarolMXCsl Ha ONHUCAaHUU U U3YYEHUU
CIIy4allHbIX SIBJIEHUH C TIOMOIIbIO HEnpepblBHbIX (yHKIUH. OCHOBHOE BHHMMAaHUE
yAETSeTCs I0Ka3aTeIbHOMY U HOPMAJIbHOMY paclpeesICHUsIM.

B ydebHOM Kypce nmpeycMaTpuBaeTCsl 03HAKOMUTEIBHOE U3YyUEHUE CBSI3U MEXY
CIIy4alilHbIMM BEJIIMYMHAMHM U OIHMCAaHUE O3TOM CBSI3M C MOMOLIBIO KO3 uuueHTa
KOPPEJSILIMM ¥ €0 BBIOOPOYHOTO aHaIora. T 3JEMEHTHI COIEP KaHUS Pa3BUBAIOT TEMY
«/Inarpammbl paccenBaHus», U3YUEHHYIO HA YPOBHE OCHOBHOI'O 00111ero o0pa3zoBaHus,
¥ BO MHOT'OM OIHAPAIOTCS HA CBEICHHS U3 KypPCOB alreOpbl U TEOMETPUH.

Eme oauH 3neMeHT colepkaHusi, KOTOPbIM MIpeIaracTcsi Ha 03HaKOMUTEIBHOM
YPOBHE — IOCJIEJIOBATEIBHOCTh CIy4YallHbIX HE3aBUCHMBIX COOBITHH, HACTYHNArOIIHUX
B €IMHHULY BpeMeHU. O3HaKOMIIEHHE C PaclpeiesIEHUEM BEPOSITHOCTEH KOJUYECTBA
TaKUX COOBITHI HOCUT pa3BUBAIOIIMNA XapaKTep U ABISETCS aKTyalbHBIM JUIS OYyIyIInX
aOUTypUEHTOB,  NOCTYyHAlOIMIMX Ha  y4eOHble  CHEIUAJbHOCTH,  CBSI3aHHBIC
C 00I11€CTBEHHBIMH HAayKaMH, [ICUXOJIOTUEHN U YIIPABICHUEM.

OOmiee 4YKMCIO YAacOB, PEKOMEHJIOBAaHHBIX JUIsl HU3y4eHUs Y4YeOHOro Kypca
«BepoATHOCTh M CTaTUCTUKA» Ha yriayOJeHHOM ypoBHe, — 68 uvacos: B 10 kiacce —
34 qgaca (1 gac B Henento), B 11 kmacce — 34 yaca (1 yac B Hefieno).

COAEPXAHUE OBYYEHUA
10 KITACC

I'pad, cBssublil rpad, nytu B rpade: nukiabl U nenu. CteneHb (BaJICHTHOCTH)
BepiHbL. ['padsl Ha TIockocTH. JlepeBbsi.

Cory4aiiHble SKCIIEpUMEHTHI (OTIBITHI) U CITy4YaiHbIE COOBITHS. JJIEMEHTAPHBIE COOBITHS
(ucxonpl). BeposiTHOCTH ciydailHOTO COOBITHS. BIM30CTh YAaCTOTBI W BEPOATHOCTH
coObITuii. CryuaiiHbI€ OTIBITHI C PABHOBO3MOXKHBIMU JIEMEHTAPHBIMH COOBITHSIMH.

Onepauun Haj COOBITUAMU: TepeceueHue, OOBEIUHEHHE, MPOTHUBOIOIOXKHBIC
coObITHs. Jnarpammel Ditnepa. Dopmyiia clI0KEeHUS BEPOSATHOCTEM.

VYcioBHasE BEPOSITHOCTb. YMHOXXEHHE BEpPOATHOCTEH. JlepeBo ciay4alHOro
skcniepuMmenTa. dopmyna mnosHOUW BeposTHOocTH. Popmyna baneca. HeszaBucumeblie
COOBITHA.

bunapHbIii ciayuyaliHblil ONBIT (MCHBITAHHME), yCIeX M Heynada. HeszaBucumele
ucnbiTanus. Cepus HE3aBUCHUMBIX HCIBITAaHUW 110 TmiepBoro ycmexa. I[lepecraHoBku
u daktopuan. Yucno coueranuit. Tpeyronsuuk [Tackans. ®opmyna 6mHoma HeroToHa.

Cepust He3aBucUMBIX HcnbiTaHui bepuymnu. CiydaliHblii BEIOOpP U3 KOHEYHOU
COBOKYITHOCTH.

Cnyyaiinag BenuuuHa. Pactipenenenue BeposiTHOCTEN. JnarpaMma pacrpeaeneHusl.
Onepauun Haja cliydyallHBIMU BeIMUMHAMU. buHapHas ciydaiiHas BenuuuHa. [Ipumepsl
pacrnpeziefieHui, B TOM YKCile T€OMETPHUUEcKOe 1 OMHOMHAIILHOE.

CoBMecTHOE pacnpeaeneHne IByX Clly4ailHbIX BeIMUrUH. He3aBucumele ciaydaiHble
BEJINYVHBI.
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MaremaTudeckoe OXKUJaHUE CiIydyallHOM BelMuMHBI (pacrpeneneHus). [Ipumepsl
NPUMEHEHUSI MAaTEMaTUYECKOTO OXUAaHUsS (CTpaxoBaHMe, jJoTepes). MareMaTnyeckoe
OXKHJlaHue OWHApHOM CIIy4allHOW BeNWYMHBL. MaTeMaTH4YecKOoe OXUIAAHHE CYMMBbI
CIIy4aliHbIX BEIMYMH. MaTeMaTnyeckoe OKuaHle TeOMETPUIECKOTO 1 OMHOMHUAIBLHOTO
pacrpeeIeHun.

Jlucnepcust U CTaHJAPTHOE OTKJIIOHEHUE CIy4alHOW BEJIMYUHBI (pacrpeiesieHus ).
HMucnepcust OMHApHOM  cily4ailHOM  BeJWYUHBL. MareMaTH4ecKkoe  OKHJIaHue
MIPOU3BEACHUS U AUCIEPCUS CYMMBbl HE3aBUCHUMBIX CIy4allHbIX BenuuuH. [{ucnepcus
W CTaHJapTHOE OTKJIOHEHHE OWHOMHUAJIBHOTO  pacnpeneneHus. Jucnepcus
Y CTaHJIAPTHOE OTKJIOHEHNE FEOMETPUUECKOTIO PACIIPEICTICHUS. .

11 KVIACC

HepaBenctBo YeOniméBa. Teopema UYeOwnméBa. Teopema bepHymnu. 3akon
Oonbiux yncen. BeiOopounblil MeTo uccienoBanuii. BeIOOpoUHbIe XapaKTEPUCTUKH.
OueHuBaHME BEPOSITHOCTU COOBITHSI IO BEIOOPOUYHBIM JaHHBIM. [IpoBepka nmpocrermumx
TUIIOTE3 € MIOMOLIBIO U3YYEHHBIX PACIPEACICHUN.

HenpeppiBHble  criydaiiHble  BennuuHBL.  [Ipumepsl. @DyHKIMS  IUIOTHOCTH
BEPOSATHOCTH pacupenesieHus. PaBHOMEpHOE paclpenesieHne U €ero CBOMCTBA. 3aJauH,
IIPUBOJISIILIKE K IT0KA3ATENBHOMY PaCIpPEACICHUI0. 3a/1a4y, IPUBOASIINAE K HOPMAIbHOMY
pacrpeneneHno. OyHKIUA MIOTHOCTA BEPOSITHOCTH MOKA3aTENBHOTO PACIPEICIICHHUS,
(GYHKIUS IIOTHOCTH BEPOSITHOCTH HOPMaJIbHOIO pacnpenenenus. OyHKIus MI0THOCTU
Y CBOMCTBA HOPMAJIbHOTO PaCIPEACICHUSI.

[TocnenoBaTenbHOCTh OJMHOYHBIX HE3aBUCUMBIX COOBITUI. 3aauu, IPUBOIALINE K
pacnpenenenuro Ilyaccona.

KoBapuanus nByx ciy4ailHeix BenuduH. KodphuIMEeHT TUHEHHON KOppEesiuu.
CoBMecTHbIE HAOMIOACHUS BYX BEIWYUH. BBIOOPOUYHBIN KOIPOUUHUEHT KOPPENSLHH.
Paznuune Mexny JIMHEHHOW CBSI3bIO U NPUYMHHO-CIICICTBEHHOU CBA3bIO. JIMHElWHas
perpeccus, METOJ] HAMMEHBIIINX KBAIPATOB.

HPEIMETHBIE PE3YJIbTATDBI

K xoniy 10 kiacca oOy4aromuiicss Hay4YnuTCs:

K xonity 10 knacca oOy4Jaromuiicst Hay4uTCs:

CBOOOJHO OIEPUPOBATH MOHATUAMU: Tpad, TIOCKUil rpad, cBSI3HBIN rpad, myTh
B rpade, 1e1b, UK, JEPEBO, CTENIEHb BEPIITUHBI, IEPEBO CITyUYalHOTO AKCIIEPUMEHTA;

CBOOOJTHO OTIEPUPOBATH MOHATHUSIMU: CITyYalHBINA SKCIIEPUMEHT (OTIBIT), CIIydaitHOE
COOBITHE, DJIEMEHTAPHOE CIIy4ailHOe COOBITHE (PIIEMEHTAPHBIA HWCXOJ) CIIy4ailHOTO
OMbITa, HAXOAUTh BEPOSITHOCTH COOBITMM B OMNBITAX C PaBHOBO3MOXKHBIMU
AJIIEMEHTAPHBIMU COOBITUSIMU;

HaXOJUTh W (QOPMYJIUPOBATH COOBITHSA: TEpecedeHrue, OObEAMHEHUE TaHHBIX
COOBITHH, COOBITHE, TPOTUBOIIOJIOKHOE JAHHOMY, MCIOJIL30BaTh JAHarpaMMbl Jijepa,
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KOOPJIMHATHYIO TPSMYIO I PEIIeHUs 3a/ad, MOJb30BAThCs (POPMYJION CIIOXKEHUS
BEPOATHOCTEH I BEPOSITHOCTEH JIBYX U TPEX CIyYalHBIX COOBITUH;

OIEPUPOBATH IOHATHUSIMU: YCIOBHAsl BEPOSITHOCTb, YMHOXEHHE BEPOSITHOCTEM,
HE3aBHCHUMBIE COOBITHS, JEPEBO CIy4aHOTO SKCIEPUMEHTA, HaXOAUTb BEPOSATHOCTU
COOBITHI ¢ TOMOLIBIO IIPaBUiIa YMHOXKEHHUSI, J€pEeBa CIy4alHOIO OIbITa, UCIIOIb30BaTh
dbopmyny mosHOW BeposiTHOCcTH, popmyiry baiieca mpu pemiennn 3amad, ONpeEAessTh
HE3aBUCUMOCTb COOBITHI 110 (hOPMYJIE U IO OPTaHU3ALMH CITyYallHOI'O SKCIIEPUMEHTA;

MPUMEHSATh U3y4YeHHbIE KOMOMHATOPHBIE (DOPMYIIBI JIJISl IEPEUUCIICHUS JIEMEHTOB
MHOKECTB, AJIEMEHTAPHBIX COOBITHI CIIy4ailHOTO OMNbITa, PEIICHHs 3aJad IO TEOpPUHU
BEPOSITHOCTEN;

CBOOOJTHO OIEPUPOBATH MOHATHIMHU: OMHAPHBIN CIIy4alHBIA OMBIT (HUCIIBITAHUE),
yCIIEX M HEY1a4a, HE3aBUCUMBIE UCITIBITAHUS, CEpUsI HCIIBITAHUM, HAXOAUTh BEPOATHOCTH
COOBITHII: B CEpUM MCHBITAHUIA /10 MEPBOIO YCII€Xa, B CEpUU HCHbITaHUW bepHyiuu, B
OIBITE, CBA3aHHOM CO CIIy4ailHbIM BBIOOPOM M3 KOHEUYHON COBOKYIHOCTH;

CBOOOJHO OINEPUPOBATH MOHATUSAMH: CIydailHas BEJIWYMHA, PACIPEICICHHE
BEPOATHOCTEH, JuarpaMma pacupelesieHus, OuHapHas CiydailHas BeJIMYHHA,
reOMETPUYECKOe, ONHOMUAIIBHOE PACIIPECIICHHE;

OIIEPUPOBATH MOHATUAMU: COBMECTHOE PACIIPEIEIICHUE ABYX CIIyYalHbIX BEIUYUH,
UCIIOJIb30BaTh TAOJIMIy COBMECTHOI'O PACHpENENICHUs JIBYX CIIyYalHbBIX BEIMYUH JUIS
BBIJICTICHUS PACIPEEICHUs KaXIOM BEIWYUHBI, OIPEIECICHUs HE3aBUCUMOCTHU
CIIy4aliHbIX BEJINYWH;

CBOOO/ZIHO OINEpPUPOBaTh IOHATHEM MAaTEMaTHUYECKOIO OKUIAHUS CIIydailHOU
BEJIMUMHBI (pacrpeseieHysi), IPUMEHITh CBOMCTBA MAaTEMaTHYECKOTO OKUIAHUS MPU
pellleHnH 3ajady, BBIYUCIATH MAaTeMaTHYeCKOoe OXHUJaHWe OWHOMHAIBHOTO M
r€OMETPUYECKOIO PACIIpEEICHUN;

CBOOOZHO OIEpPUpPOBaTh TMOHATUSIMU: JUCIEPCHUs, CTaHAAPTHOE OTKJIOHEHHE
CIIy4allHOM BEJIIMYMHBI, NPUMEHSATH CBOMCTBA JUCIEPCUM CIIYYAMHOM BEJIIMYHMHBI
(pacupenenenus) OpU pEHICHWH 3a]ad, BBIYMCIATH AUCIEPCUI0 U CTaHIApPTHOE
OTKJIOHEHHE F€OMETPUUECKOr0 U ONHOMHUAIILHOTO pacipeeieHH.

K xonmy 11 kiacca oOyJaromuiicss Hay4YuTCs:

BBIUMCIIATh BBIOOPOUHBIE XApAaKTEPUCTHKU IO JaHHOW BBIOOpPKE M OLCHUBATh
XapaKTepUCTUKU  TeHEpalbHOM  COBOKYNHOCTH  JAHHBIX 1O  BBIOOPOUYHBIM
xapaktepucTukaM. OIIeHMBaTh BEPOATHOCTH COOBITUA M TPOBEPATH MPOCTEUIINE
CTaTUCTUYECKHUE TUIOTE3bI, MOJIb3YACh U3yUEHHBIMU PACIPEICICHUSIMU;

OPUBOJAUTH MPUMEPHI 3a/1ay, MPUBOJAIIMX K TMOKA3aTEeIbHOMY pacIpeiesieHuIo,
3a/lay, MPUBOISAIIMX K HOPMaJIbHOMY pacrpeneieHno. OnepupoBarh MOHATUSMU:
GyHKLIMST TUJIOTHOCTH BEPOSITHOCTH  IMOKA3aTENbHOTO — pachpenesieHus, (yHKIHS
IJIOTHOCTH BEPOSITHOCTH HOPMAJIBHOIO pacrnpeneiaceHus, (QyHKUUs TUIOTHOCTH U
CBOMCTBa HOPMAJILHOTO paclpeeIeHUs;

onpenensaTh Kod(pPUIUEHT TUHEHHON KOppensuuu, BHIOOPOUYHBI KOA(hdUIIMEHT
KOPPEJISILIIHN.
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10 KUIACC
HazBanue KonuuectBo OcHOBHBIE BU/IBI ICSITEIBHOCTH
pazzeina (TeMbl) 4acoB OchoBHoe conepxkanne 00yJaromuxcs
DeMeHTHI Teopuu rpados 3 I'pad, cBsa3HBIN rpad), MpeACTaBICHHUE [IpeacTaBasiTh OOBEKTHI U CBS3H
3a/1a4M C MOMOIIbIO Tpada. MEKTy HUMH € MOMOIIIBI0 rpada,
Crenenb (BaJICHTHOCTH) BEPILIUHBI. HAXOJIUTh ITyTH MEK/y BEPIIIMHAMHU
[TyTs B rpade. Llenu u nukIbL. rpada.
I'padst Ha mitockocTu. Jlepeso Breinenarts B rpade 1enu v MUKJIbL.
CIIy4allHOTO 3KCIIEPUMEHTA CrtpouTth IepeBO MO ONMUCAHUIO
CIIy4alHOIO OMbITa, OMUCHIBATh
Cly4aiiHbIe COOBITHS B TEPMUHAX
JepeBa.
Pemate 3agaum ¢ moMoIibro
rpados
CityyaliHbI€ OTIBITHI, 3 CrnyyaiiHble 3KCTIEPUMEHTHI (OIBITHI) Briaensate u onuceiBaTh

CITy4aiiHbIE COOBITHS
1 BEPOSTHOCTH COOBITHI

U CITy4ailHbIe COOBITHS. DJIEMEHTapHbIE
coObITHs (Mcxoabl). BepositHOCTh
ciy4yaitHoro coObITHs. BeposaTHocTu
COOBITHI B OIIBITAX

C PaBHOBO3MOYKHBIMH AJIEMEHTaAPHBIMU
COOBITHSMHU

ClIy4aifHbIe COOBITHS B CITy4aitHOM
OTIBITE.

@opMyJIMPOBATH YCIIOBHS ITPOBEACHUS
CIIyYaliHOTO OIIBITA.

HaxoauThk BepOSITHOCTH COOBITHIA

B OIBITAX C PABHOBO3MOKHBIMU
3JIEMEHTAPHBIMU UCXOAaMU
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Onepanuun

HaJ MHOKECTBaMU

1 COOBITUSIMU.
CrnoxeHre 1 yMHOKEHUE
BEPOSITHOCTEM.

Y coBHAsI BEPOSATHOCTD.
HesaBucumebie coObITHS

[Tepeceuenune, 00beIMHEHNE MHOYKECTB
U COOBITHI, MPOTHUBOIOIOKHBIC
coopiTus. DopMyIa CIOKEHHS
BEPOSTHOCTEN Y CIIOBHAS BEPOATHOCT.
YMHOKEHNE BEPOSITHOCTEMN.

dopMya yCIOBHOM BEPOATHOCTH.
®opmyJia MOIHON BEPOSITHOCTH.
®opmyiia barieca. HezaBucumsbie
COOBITHS

Ucnonb3oBath nuarpaMmbl Jijepa

U BepOajIbHOE OMUCAHUE COOBITHI
IIpU BBITIOJIHEHUU ONepaui

HaJl COOBITUSIMHU.

OueHuBaTh U3MEHEHUE BEPOSTHOCTEN
COOBITHI 1O MEpPE HACTYTLICHUS
JOPYTUX COOBITHI B CIIy4YaliHOM OIIBITE.
PemaTte 3agaun, B TOM 4ucie

C UCITOJIb30BAHUEM JIEPEBA CITYYAHOTO
ombITa, POPMYJT CIOKEHHUS

Y YMHOXKEHUSI BEPOSITHOCTEH

DneMeHTbl KOMOMHATOPUKHU

KombOunaTopHOE MpaBUI0 YMHOKEHUS.
IlepectanoBku u (aktopuan. Yucno
coueranuil. Tpeyromeauk [lackans.
®opmyiia buHoMa HeroToHa

@opMyIHMpPOBATH U TI0KA3BIBATH
KOMOWHATOpHBIE (haKTHI.
Hcrnons30BaTh MpaBUiIo YMHOXKEHHS,
U3y4YEHHbIE KOMOMHATOPHBIE (OPMYJIbI
JUISI IEPEYUCIIEHHS] JIEMEHTOB
Pa3IMYHBIX MHOKECTB, B TOM YHUCJIE
AJIEeMEHTAPHBIX COOBITUI B CIy4ailHOM
OIIBITE.

[Tonw3oBatbes Gopmyoi

Y TpeyroiabHuKoM llackas

JUTSL OIPEJEIEHUS YUCIIA COYETAHU M.
[Ipumensars Gpopmyiry OuHOMA
Hprorona s mpeoOpazoBaHus
BBIPA)KCHUHN
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Cepun nocnenoBaTeNbHbIX 5 buHapHbIii CiiydailHbIA OIBIT Pa36uBaTh C105KHBIE YKCIIEPUMEHTHI

ucnpiTanuid. McnbiTanus (ucmiblTaHue), ycrex 1 Heylaya. Ha OTJICJIbHBIE UCTIBITAHUSL.

bepnyiuu. He3zaBucumeble ucnbITaHus. Pematp 3a1aun Ha ouck

Crny4aiiHbIi BBIOOD Cepust He3aBUCHUMBIX HCTIBITAHUI BEPOSITHOCTEW COOBITHIA B CEpUU

13 KOHEYHOW COBOKYITHOCTH 1o nepsoro ycnexa. Cepus VCTIBITAHUU JI0 TIEPBOTrO yCIIeXa
HE3aBUCHUMBIX UCTIBITAHUN bepHyIIn. Y B CEpUAX UCTIbITaHU bepHyiumy,
CinyyaiiHbIii BHIOOp M3 KOHEUHOMN a TaKXXe B OIMBITaxX CO CIIy4YalHbIM
COBOKYITHOCTH. BBIOOPOM U3 KOHEUHON COBOKYIMHOCTH
[IpakTuyeckas padbora C UCIOJIb30BaHUEM KOMOMHATOPHBIX
C HUCTIOJIb30BAaHUEM JJIEKTPOHHBIX ¢dakToB U HopMyJ1, B TOM YUCIIE B XOE
Ta0JIUIL MPaKTUUECKON pabOThI C TPUMEHEHUEM

CTaHAAPTHBIX (PYHKITUI
City4aiiHble BEJTMYUHBI 14 Crnyuaitnas BenmnuuHa. Pactipenenenue OcBauBarh NOHATHS: CITydailHas

U pacrpeaesieHus

BeposiTHOCTEW. Jlnarpamma
pacnpeaenenus. Onepamuu

HaJl CJIy4alHbIMU BEJIMYHHAMMU.
[Tpumepsl pactipenenennii. bunapuas
Cly4yalHas BENUYHHA. [ 'eomeTprueckoe
pacn-penenenue. bunoMuaabHOE
pacnpenaenenue. MaremaTuyeckoe
0XKHWJIAHWE CITyYalHOU BEJIMYUHBI.
CoBMeCTHOE pacpeeneHUe IByX
Cly4yaliHbIX BenuunH. HezaBucumele
cily4aiiHble BeM4nHbL. CBONCTBA
MaTEeMaTHYECKOTO OKUIAHUA.

BEJIMUMHA, pacrpeiesieHue, Tabiuia
pacnpeneneHus, uarpaMma
pacnpeneseHusl.

Haxonuth 3Hau€HUs CyMMBI

Y [IPOU3BEJICHNUS CITyYailHbIX BEJINYUH.
Crtpouth OMHApHBIE paclpeaesIeHUs
10 OMIMCAHUIO COOBITUH B CITy4alHBIX
onbiTax. CTPOUTH U pacno3HaBaTh
reoMeTpUYECKOe U OMHOMHUATLHOE
pacnpeeseHusl.

Pemate 3a1aun Ha BHIYUCIICHHE
MaTEMaTUYECKOrO 0KHIAHHUSL.
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MaremaTudeckoe OXXHNAaHHNC 6HHapHOﬁ

CIIy4alHOW BEJIUYUHBL.
MaremaTnyeckoe OKuJaHue
reOMETPUYECKOr0 U OMHOMHUAIIBHOTO
pacnpeaenenui. Jucnepcus

Y CTaHJIapPTHOE OTKJIOHEHUE.
Jucnepcust OMHApHO Cly4aitHOU
BeJIMYMHBI. CBOMCTBA JUCIIEPCUM.
MaremaTu4yeckoe 0KUJaHue
MPOU3BEACHUS U JUCTIEPCUS CYMMBbI
HE3aBUCHMBIX CIIyYalHbIX BEJIMYUH.
Jucnepcusi OMHOMUATEHOTO
pacnpeneneHus.

[IpakTuueckas padora

C UCTIOJIb30BAHUEM DJIEKTPOHHBIX
TaOJIHII

CTpouTb COBMECTHBIE PACTIPEICTICHHUS.
N3y4dars cBOMCTBAa MAaTEMAaTUYECKOTO
0’KHJIaHHS.

Pemars 3agaun ¢ mnoMo1pro
V3YUYCHHBIX CBOWCTB.

[1o n3yueHHsiM (hopmysiaM HaXOAUTh
MaTeMaTHYECKHUE OKUTaHUS
CIIy4alHBIX BEJIMYMH, UMEIOLIUX
reOMEeTpUUECKOe U OMHOMUATBHOE
pacrpeneieHus

OcBauBarth NOHATHSA: JUCTIEPCHSI,
CTaHJApTHOE OTKJIOHEHUE CIIyYalHOU
BEJIMYMHBI.

Haxonuts nucnepcuto

10 PACTPEIEIICHHUIO.

N3y4dars cBOMCTBA AUCTIEPCUM.

[To u3yueHusiM hopmysiaM HaXOAUTh
JUCIIEPCHUI0 OMHOMHUAIBLHOTO
pacrpeneneHus, B TOM YUCIIE B XO/I€
MPAKTUIECKON pabOTHI

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

34
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11 KJIACC
Hazanne KomuuectBo OCHOBHBIE BU/IBI JICSITEILHOCTH
OcHOBHOE coJIep/KaHue
paznena (TeMbl) 4acoB 00yJaromuxcs

3aKoH OOIBIIMX YHCET 5 HepasenctBo YeOnimena. Teopema Pa30upats mokazaTenbCTBa TEOPEM.
YeObmuena. Teopema bepryiu. OcBauBaTh BEIOOPOYHBIN METOJ
3akoH Ooablux yucesn. BeiOopouHbiii HCCJICIOBAHUM, B TOM YHCJIC B XOJIC
METO/1 UCCIICIOBAaHUM. MPaKTHYECKON pabOThI
[IpakTudeckas pabota
C UCTIOJIb30BAHUEM DJICKTPOHHBIX
Ta0JIuUII

DIeMEeHThI MaTeMaTHYECKOM 6 ['enepanbpHas COBOKYITHOCTD OcBauBaTh MOHATHUS: TeHEpaIbHAS

CTaTHCTHUKN

U cilyyaiiHasi BBIOOpKa. 3HAKOMCTBO
C BBIOOPOUYHBIMU XapaAKTEPUCTHUKAMHU.
OueHka cpeTHEro U TUCTIEPCUH
TE€HEPAIbHON COBOKYITHOCTH

C IOMOLIBIO BHIOOPOYHBIX
xapaktepucTuk. OlleHnBaHUE
BEPOSITHOCTEH COOBITUI TTO BBIOOPKE.
Cratuctuueckas runores3a. [ IpoBepka
IIPOCTEUIINX TUIIOTES C IIOMOILBIO
CBOWCTB U3YYEHHBIX PACIIPEICIICHUM.
[Ipaktrueckas pabora

C UCIIOJIb30BAHUEM BJIEKTPOHHBIX
TaOJIALL

COBOKYITHOCTb, BEIOOPKA, BHIOOPOUHOE
cpeaHee U BBIOOpOYHAs TUCIICPCHS.
Boruucnsats BeIOOpOUHBIE
XapaKTEPUCTHKU M HA UX OCHOBE
OIICHUBAThH XapaKTEPUCTUKHU
IrE€HEpaIbHON COBOKYITHOCTH.
OcBauBaTh MOHATHUS: CTATHCTHYCCKAS
TUTIOTE3A.

Or1eHrBaTh BEPOATHOCTH COOBITHI

Y TIPOBEPSITH TPOCTEUIITNE TUTIOTE3bI
Ha OCHOBE BHIOOPOYHBIX JIAHHBIX,

B TOM YHCJIE B X0J1€ IPAKTUYECKOM
paboThl
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HenpepriBHbIE cirydaiiHble
BEJIMYMHBI (pacnpeiesieHns),
[IOKAa3aTEeJIbHOE

Y HOPMaJbHOE
pacrpeneieHus

[IprMepbl HEPEPBIBHBIX CIyYalHBIX
BeJInurH. OyHKIUS ITIOTHOCTH
BEepOSATHOCTH. PaBHOMEpHOE
pacupenenenue. IIpumeps! 3ana4,
IIPUBOSIINX K [TOKA3aTEIBHOMY

Y K HOPMJIbBHOMY PacIIpeIeICHUSM.
@yHKIMS VIOTHOCTH BEPOSITHOCTH
IIOKa3aTeJILHOIO PACIIPEIEICHUS.
@yHKIMS ITIOTHOCTH BEPOATHOCTH
HOPMAJIBHOTO PacIpeIeIeHuUs

3HAKOMUTHCS MOHITUSIMU:
HEIpEepBIBHAA ClTydaiHas

BEJINYMHA, HEIPEPBIBHOE
pacmpenenenue, GyHKIHUS MIIOTHOCTH
BEPOSATHOCTH.

HaxoauTek BeposSTHOCTH COOBITHIA
0 JTAHHOUW (DYHKITMU IJIOTHOCTH.
3HAKOMHTBCS C TOHATHSIMU:
IIOKa3aTeJIbHOE paclpeieIIeHuE,
HOPMAaJIbHOE PACTPEICIICHHUE.
Briienars 1o onucaHuio ciiy4aiHbIe
BEJINYWHBI, PACIIPEACIICHHBIC

0 OKA3aTEIbHOMY 3aKOHY,

10 HOPMAJIbHOMY 3aKOHY.
Pa3oupate npumepsl 3a1a4,
MPUBOJIAIINX K MOKA3aTEIIbHOMY
pacrpeeneHuo U K HOpMaJIbHOMY
pacnpeieseHUI0

Pacmipenenenue Ilyaccona

ITocnemoBaTeIbHOCTH OJUHOYHBIX
HE3aBHCUMBIX COOBITHH.

[Tpumep 3anaun, npuBOAILICH

K pacnpenenenunto [lyaccona.
[IpakTrueckas padora

C UCIIOJIb30BaHUEM JICKTPOHHBIX
TaOJIUL]

Br1aensaTe 1o OnucaHuio CIry4anHoro
OITbITA BEJIMYMHBI, PACIIPEICIICHHBIE
1o 3akony Ilyaccona.

Peniate 3aga4yu, B TOM 4YUCJIE B XO4¢€
IPaKTHIECKON pabOThI C IPUMECHEHUEM
CTaHAAPTHBIX (DYHKITHIT JIEKTPOHHBIX
Ta0JIHII
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CBsi3bp MEX/1y CITyYallHBIMU 6 KoBapuanus 1B8yx cirydailHbIX OcBauBaTh NOHATHUSA: KOBapHAIIHS,
BEJIMYUHAMHU BennuuH. Koo duiment koppensiun. | Ko3pPUIUEHT KOPPELnu, TMHEeHHAs
CoBMecTHbIE HAOIOICHUS IBYX 3aBUCHUMOCTb.
BeIM4YMH. Be10opouHbiii koadpuuneHT | OneHuBaTh XapakTep CBSI3U MEKITY
Koppessinuu. Paznuuue mexmy CIIy4alHBIMHU BEJIMYUHAMH, UCXOS
JMHEWHOM CBS3bIO M IPUYUHHO- U3 TIPUPO/IbI IAHHBIX U BBIYUCICHHBIX
CJIECTBEHHOU CBA3bIO. JIMHEHas XapaKTEePUCTHK.
perpeccust. [Ipaktuueckas pabora Hcnonb3oBath quarpaMMbl
C UCTIOJIb30BAaHUEM AJIEKTPOHHBIX paccenBaHUsI A1l U300paKeHUS
TaOIHII COBMECTHOTO pacCEeMBaHUs
JTAaHHBIX.
Haxonutb k03 duiineHTs ocu
JIyarpamMmbl, B TOM YHCIIe
B XOJI€ MPAKTUYECKOU
paboThI C MPUMEHEHUEM CTaHIapTHBIX
byHKIHHA
O06o001eHNe 11 [IpeacraBieHne JaHHBIX C TOMOIIBIO [ToBTOPSITH N3yYEHHOE U BHICTPAUBATH

U CUCTEMATHU3AIIUS 3HAHUI

TaONHIl ¥ TUarpaMm, OnucaTeIbHas
CTaTUCTHUKA, OTIBITHI

C pPaBHOBO3MO>KHBIMHU
AJIIEMEHTAPHBIMU COOBITUSMH,
BBIYMCJICHUE BEPOATHOCTEMN
COOBITHI C TpUMEHEHNEM (OPMYIT
U TpadTuecKuX METO0B
(koopauHaTHas psimasi, 1IepeBo,

CHUCTEMY 3HAHHU
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nuarpaMmma Jusepa), cioydainHble
BEJINYMHBI U PACIIpEACIICHUS,
MAaTEMATUYECKOE OKUIAHNE
CIIy4allHOW BEJIUYUHBI

OBLIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

34
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NEPEYEHDb (KOAUD®UKATOP) IPOBEPSIEMbBIX TPEBOBAHUI

K PE3YJBTATAM OCBOEHUS OCHOBHOM OFPA30OBATEJBHOMN
IMPOTPAMMBI CPEJTHEI'O OBIIIEI'O OBPA3SOBAHUS U DJIEMEHTOB
COJEPKAHHUS IO MATEMATHKE

JUId poBENEHUsT €IUHOTO T'OCYJAapCTBEHHOIO JK3aMEHa 110 MaTeMaTHKe (nanee —

E['D mno wmaremMaTuke) HCHOIB3YyeTCS TMepedyeHb (KOAUPUKATOP) MPOBEPSEMBIX

TpeOOBaHMA K

pe3yibTaTaM OCBOEHHUSI OCHOBHOH 00pa30BaTeIbHOM MpPOTrpaMMBbI

CpeaHero oo1iero o0pa3oBaHus U JIEMEHTOB COJICPKAHMUSL.

IIposepsiembie Ha EI'D mo maTemaTuke TpeOGOBaHUS K Pe3yJIbTATAM OCBOCHUS
OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMBbI CpelHero o0uero 00pa3oBaHus

Kon
IIPOBEPSIEMOTO
TpeOOBaHUS

[TpoBepsiembie TpeOOBAHUS K TIPESIMETHBIM pe3yIbTaTaM OCBOCHUS
OCHOBHOI 00pa30BaTeIbHOMN MPOrpaMMBI CPEIHETO OOIIEro
00pazoBaHUs

1

Bnanenue merogaMu J10Ka3aTeNbCTB, aITOPUTMaMH PEIICHMs 3a/1ay;
yMeHue (HOpMyIHpOBaTh U ONEPUPOBATH MOHATUSIMU: OIPENEICHUE,
aKcuoMa, Teopema, CIIEJICTBUE, CBOMCTBO, MPU3HAK, JOKA3aTEIbCTBO,
paBHOCWJIbHBIE  (DOPMYJIMPOBKM;  HPUMEHATH  UX;  YMEHHUE
(dopMynnpoBaTh OOpaTHOE U MPOTUBOIOJOKHOE YTBEPXKICHUE,
OPUBOAUTH TPUMEPHl M KOHTPHPHUMEPHI, HCIOJb30BATh METO]
MaTeMaTU4eCKOn WHTyKIIWH; MPOBOAUTH JI0Ka3aTeJIbHbIE
paccyXJleHus TMNpU pEUIeHUW 3ajlad, OLIEHUBATh JIOTUYECKYIO
NPaBUIBHOCTh PACCYXICHHUM; YMEHHE OINEepUpOBaTh MOHITHIMU:
MHO>KECTBO, ITOAMHOKECTBO, ONEPALMA HAJl MHOXXECTBAMH; YMEHHUE
UCIIOJIb30BaTh TEOPETHUKO-MHOXKECTBEHHBIN ammapaT Uisl OMHCaHUs
peabHBIX MPOLIECCOB U SIBJIEHUW U IIPU PELICHUH 337a4, B TOM YHCIIE
U3 JPyTUX y4eOHBIX IPEIMETOB; YMEHHE ONEPUPOBATH MOHSATHIMHU:
rpad, CBSI3HBIN Tpad, nepeBo, UK, rpad Ha IJIOCKOCTH; YMEHHE
3aJ1aBaTh ¥ OMHUCHIBATH Tpadbl pa3TUuIHBIMU CTIOCOOAMU; UCITOJIH30BAThH
rpadsl Ipy penIeHuy 3a1au

YMeHue onepupoBaTh NOHATUAMU: HATyPAIBHOE YUCIIO, LET0E YUCTIO,
CTEIIEHb C LEJbIM II0Ka3aTelaeM, KOpPEHb HAaTypallbHOW CTEIECHH,
CTEICHb C PALIMOHAIBHBIM IOKA3aTENEM, CTEIIEHb C JEHCTBUTEIBHBIM
nokasareneM, JorapudM 4Yucia, CHHYC, KOCHHYC M TAaHIEHC
IIPOU3BOJIBHOIO YHCJIA, OCTATOK 110 MOZYJIIO, PALMOHAIBHOE YHCIIO,
UppALMOHATIBHOE  YHMCJIO, MHOXKECTBA  HATypAJIbHBIX, LEJBIX,
palMOHANIBHBIX, JCHCTBUTENBHBIX YHCEN; YMEHHE HCIOJIb30BATh
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IpU3HAKU JETMMOCTH, HAUMEHBIINNA OOIINI AeTUTENb U HaUMEHbIIIee
o0uiee kpaTHOe, aropuT™ EBKiIMa pu pelieHny 3a1a4; 3HAKOMCTBO
C pa3NMYHBIMM TO3ULUOHHBIMM CUCTEMAaMHM CUYHCIICHHS; YMEHHUE
BBITIOJIHATH BEIYMCIICHHE 3HAYCHHUI 1 TPe00pa30BaHUs BRIPAKEHUN CO
CTeeHAMH W Jjorapudpmamu,  mnpeoOpa3zoBaHUsl  JPOOHO-
pPAllMOHAJIBHBIX BBIPAXEHNWW; YMEHHE OIEPUPOBATH IOHATHUIMMU:
NOCJIEI0BATEIBHOCTD, apu(MeTHUECKas POTrPeCCUs], FEOMETpUUECKas
nporpeccusi, 6ECKOHEUHO yOBbIBarolIasi TeOMETpUYECKasi IpOrpeccus;
YMEHUE 3a[aBaTb IIOCJIEI0BATEIbHOCTH, B TOM YHUCIE C IIOMOILIBIO
PEKyppeHTHbIX  (OpMyJd; yMEHHE  ONEpUPOBATH  IOHATHUAMHU:
KOMIUIEKCHOE YHCJIO, CONPSIKEHHBIE KOMIUIEKCHBIE YHMCIIA, MOAYJIb U
apryMEHT KOMIUIEKCHOTO YHucia, popMma 3aucu KOMIUIEKCHBIX YHCEN
(reomeTpuueckasi, TPUTOHOMETpUYECKass U anredpandeckas); yMeTh
IPOU3BOANTH ApU(PMETHUECKUE IEUCTBUS C KOMIUIEKCHBIMH YHCIaMU;
IIPUBOJAUTH  IPUMEPHI  HUCIIOJIb30BAHUSA  KOMIUIEKCHBIX  YHCEII,
ONEPUPOBATH MOHATHAMU: MaTtpuua 2 X 2 m 3 X 3, ONpenenuTeNb
MaTpULbl, TEOMETPUYECKUN CMBICII OIIPEACITUTEIIA

YMeHue onepupoBaTh MOHATUAMU: PALMOHAIbHBIE, HPPALlMOHAIBHEIE,
NOKa3aTelbHbIE, CTEIIEHHBIE, JJOrapu(hMUYECKUE, TPUTOHOMETPUUECKHE
YpPaBHEHMs U HEPABEHCTBA, UX CHUCTEMBI; YMEHUE OIIEPUPOBATH
HOHATHUSIMU: TOXKJECTBO, TOKIECTBEHHOE IIPeoOpa3zoBaHue, ypaBHEHUE,
HEPABEHCTBO, CUCTEMA YPAaBHEHUM W HEPABEHCTB, PaBHOCUJIIBHOCTH
YPaBHEHUM, HEPABEHCTB M CHUCTEM; YMEHHE pellaTh ypaBHEHHS,
HEPABEHCTBA U CUCTEMBI C ITOMOUIBIO PA3JIMYHBIX MPUEMOB; PEIIATh
YpPaBHEHMs, HEPABEHCTBA W CHUCTEMBI C IIApaMETPOM; IPUMEHATH
YPaBHEHMs!, HEPABEHCTBA, UX CUCTEMBI JUIs PELICHHUS] MAaTEMAaTUYECKUX
3aJlay 1 3a7]a4 U3 pa3InyHbIX 00JIaCTEel HAYKU U PEAIbHOM KU3HU

YMeHue omnepupoBaTh MOHATHIMU: (YHKIMSA, YETHOCTh (YHKIIUH,
MIEPUOTNIHOCTD (DYHKITUH, OTPAaHUYEHHOCTH (DYHKITUH, MOHOTOHHOCTD
byHKIMHA, DJKCTpeMyM (QYHKIMU, HauOoJbllIee U HaUMEHBIIEe
3HaueHHUs (YHKIMK Ha TIPOMEXKYTKE, HEMpephIBHAS (PYHKITHS,
acuMnToThl rpaduka (yHKIHH, TIEpBas U BTOpas IPOU3BOJHAS
byHKIMHA, TEOMETPUYECKUH U (U3MUECKHI CMBICT TPOU3BOJIHOM,
nepBooOpa3Has, OINPEACICHHBI HWHTETpaj; YMEHHE HaXOIUTh
acUMNTOTHl Tpaduka (YHKIHH; YMEHUE BBIUMCISATH MPOU3BOHBIC
CYMMBI, TPOU3BEICHUS, YJACTHOTO W KOMITO3HMIINH (PYHKITUH, HAXOIUTh
ypaBHEHUE KacaTelbHOW K Tpaduky (QyHKIMHM; yMeHHWE HaXOIUTh
MPOU3BOJHBIC DJIEMEHTAPHBIX (PYHKIMW; YMEHHE HCIIOJIb30BATh
TIPOU3BOIHYIO JUIS KCCeA0BaHUS (PYHKITUH, HAXOUTHh HAUOOJIBIITNE U
HAaWMEHbIIIME 3HaYeHUsT (PYHKIUH; CTPOUTH rpad)K MHOTOUYICHOB
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C WCITIOJB30BAHUEM allllapaTa MaTeMaTHYECKOTO aHAIIN3a; MPUMEHSTh
NPOW3BOAHYIO  JUIS  HAXOXKICHUS  HAWIYUIIero  peIIeHUs B
OPUKIAAHBIX, B  TOM  YHCJIE  COIHAIBHO-d)KOHOMHUYECKUX U
bu3nYecKuX 3a7avax; HAaXOAWTh IUIOMIAAA U O00BeMbI (PUryp c
MOMOIIBI0 HMHTETpajia; TPHUBOJUTH TMPUMEPHl MaTEMATHYECKOTO
MOJIECITUPOBAHUS C TIOMOIIBI0 MU PEpEeHITNATEHBIX YPaBHEHUN

YMeHue onepupoBarh MNOHATUAMU: Tpa@uK (QyHKUMH, OOpaTHas
byHKIMSA, KOMIO3ULIMS (YHKIUH, TuHEHAs QYHKIUS, KBaApaTUyHas
GyHKIUS,  paudoHalbHas  (QyHKUMs,  CTeNeHHas  (QyHKUus,
TPUTOHOMETpHUUYECKUEe (PyHKIHUU, OOpaTHBIE TPUTOHOMETPUUYECKUE
byHKIMM, TOKa3aTeNbHass W Jorapudmuueckas (yHKIUH; YMEHHUE
CTPOUTH IpapMKU N3YUEHHBIX (PYHKLNMN, BBIIOIHATH MpeoOpa3oBaHuUs
rpauKoB PyHKIUH, UCTIONB30BATh rPpaUKH ISl U3yUEHUS TPOLIECCOB
Y 3aBUCUMOCTEMN, IPU PELLIEHUH 3a7a4 U3 IPYTUX yYeOHBIX IPEAMETOB
W 3a7a4 U3 peajbHOW XKU3HHU; BBIpAXKaTh (GOpMyJIaMy 3aBHCHUMOCTH
MEXIy BEIMUYMHAMH; UCIIOIB30BaTh CBOMCTBA M rpaduku (QyHKIUN
JUI pelIeHUs] YpaBHEHMM, HEpPaBEHCTB M 3a7ady C IapamMeTpamuy;
n300paxkaTb Ha KOOPAMHATHOM TIJIOCKOCTH MHOXKECTBA pEIICHUN
yYpaBHEHUI, HEPABEHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 33/1a4d Pa3HbIX TUIOB (B TOM YHUCIE HA
MPOLIEHTHI, JOJM U YaCTH, HA ABWXKEHHUE, pabOTy, CTOMMOCTh TOBApPOB
U YCIyr, HaJIOTW, 3aJauyd W3 OOJacCTH YNpaBICHUS JMYHBIMH U
CeMEHHbIMU (PUHAHCaMM); COCTaBJATh BBIPAKEHUS, YpaBHEHUS,
HEPABEHCTBA M HX CHCTEMBI MO YCJIOBUIO 3aJladd, HCCIENOBATH
MOJIy4YE€HHOE pEelIeHUE U OLICHUBATh MPaBIONOJ00HOCTh PE3yIbTaTOB;
YMEHHE MOJEIMPOBATh PEATbHBIE CUTYAIlMM Ha SI3bIKE MATEMAaTHKU;
COCTABJISITh BBIPAYKEHUS, YPABHEHUS, HEPABEHCTBA U UX CHUCTEMBI I10
YCIOBUIO  3aJauM,  MCCIENOBAaTb  IIOCTPOCHHBIE  MOJEIH C
UCITI0JIb30BAHUEM aIllapara anreOpbl, HHTEPIPETUPOBATH OJTYUESHHBIN
pe3yJibTaT

YMeHue onepupoBarh IMOHATUSMU: CpeAHee apudMeTuyeckoe,
MeJuaHa, HauboJblIee U HAaUMEHbIIEe 3HaYEHUs1, pa3Max, JUCIepCus,
CTaHJIAPTHOE OTKJIOHEHHE YHMCJIOBOrO Ha0Opa; YMEHHE H3BJIECKaTh,
MHTEPHPETUPOBATh UHPOPMALIMIO, TPEICTABICHHYIO B TabIMLax, Ha
auarpaMmax, rpaukax, OTPaKalIllyl0 CBOICTBAa  peajbHBIX
IPOLECCOB U SIBJICHUH; MPEACTAaBIATh WH(OPMALUIO C TOMOUIBIO
TaOJNMI] U JAUarpamMM; UCCJIENA0BATh CTATUCTUYECKHE JAHHbBIEC, B TOM
YHuclie C TPUMEHEHUEM TIpauuecKux METOJOB U DIEKTPOHHBIX
CpeACTB; TpaUYeCKH MCCIENOBATh COBMECTHbIE HAOIIOJEHUS
C IIOMOILBIO IUarpaMm pacCEeUBaHUs U JIMHENHOU PErpeccuu
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YMeHue onepupoBaTh MOHATHAMU: CIYyYaWHBIM ONBIT U CIy4YalHOE
COOBITHE, BEPOSITHOCTh CIy4alHOTO COOBITHS; YMEHHE BBIYHUCISATH
BEPOATHOCTH C UCMOJIb30BAaHUEM TpahUUECKUX METOAOB; MPUMEHSThH
(OpMyJIbI CIOXKEHUS U YMHOXKEHHSI BEPOSITHOCTEN, (hOpMyIly MOIHON
BEpPOATHOCTH, (Qopmyny bepHymimn, xomOuHaTOpHBIE (aAKThI U
(dbopMyIibl; OIIEHMBATh BEPOSTHOCTU PEATbHBIX COOBITUN; YMEHHUE
ONEPUPOBATh NOHATUAMM: CIydaliHas BEJIWYMHA, pPaCIpEICICHUE
BEPOSITHOCTEH, MaTEeMaTHYECKOe O’KHJIaHHE, JTUCIIEPCUS U
CTaHJApPTHOE  OTKJIOHEHHWE CIy4allHOM  BEIMYMHBL,  (QYHKUIUHU
pacupenesieHdss M IJIOTHOCTM PaBHOMEPHOTO, IIOKA3aTENbHOIO U
HOPMAJIbHOTO paCIpEeleIeHUd; YMEHUE HCIIOJIb30BaTh CBOWMCTBA
W3YUYCHHBIX pACIPENCICHUN JUIsl PEIICHHs 3a7ad; 3HAKOMCTBO C
HNOHATUAMU: 3aKOH OOJBIIMX 4YHCEJ, METOJAbl BBIOOPOUHBIX
VCCJIEIOBAHNM; yMEHWE INPUBOJAUTH INPHUMEPHI IPOSIBICHUS 3aKOHA
OOJBIIMX YKCENl B IPUPOAHBIX U OOIIECTBEHHBIX SIBICHUSIX; YMEHUE
ONEPUPOBATh  IOHATHSAMHU: COYETAHUE, IIEPECTAHOBKA, YHCIIO
COYETaHWM, YHCJIO TIepecTaHOBOK; OwHOM HrploTOHA; ymeHuUe
IPUMEHATh KOMOMHATOpPHBIE (DAKTBI M PACCYX ACHUS Ui PELICHUS
3a/la4y; OLCHUBAThb BEPOSTHOCTH pEAlbHBIX COOBITHI; COCTaBIAThH
BEPOSATHOCTHYIO MOJIETb U HHTEPIIPETUPOBATH ITOTYUYECHHBIA PE3YIbTAT

YMeHue onepupoBarh IOHATHUSAMH: TOYKA, MpsAMas, IUIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JydY, BEJIWYMHA YIVIA, IUIOCKUH Yrod,
JNBYTPaHHBIM yTOJI, TPEXTPAHHBIA YIOJI, CKPEIIUBAIOIIUECS NPSAMBIE,
[1apajuIeNIbBHOCTh U NEPIEHAUKYJIIIPHOCTD IIPSAMBIX U IIJIOCKOCTEH, YTOJI
MEXKy IPSAMBIMH, YIOJI MEXKAY NPAMOU U IUIOCKOCTBIO, YIOJI MEXIY
IJIOCKOCTSAIMHM, PACCTOSHHE OT TOYKH 10 IUIOCKOCTH, PAacCTOSTHUE
MEXKIy NpPSAMBIMH, PpACCTOSHUE MEKIAY IUIOCKOCTSMH; yMEHUE
UCIIOJIb30BaTh MPU PEIICHUH 3a/lady M3yYEHHbIE (PAaKThl U TEOPEMBbI
IUTAHUMETPHUH; YMEHUE OLICHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIETO
MHpa;  CTPOUTh  MATEMATUYECKHE  MOJAEIA C  ITIOMOUIBIO
r€OMETPUYECKUX TOHATUN W BEJIWYMH, PELIATh CBSI3aHHBIE C HUMU
MPAKTUYECKUE 3a0a41

10

YMeHue oneprupoBaTh NOHATUSIMH: IJIOIATL PUTYPBI, 00BEM (PUTYPBI,
MHOTOI'PAHHUK, paBUIIbHBIN MHOTOT'PAaHHUK, CEUCHHE
MHOTOTpaHHMKA, Ky0, mapajuiesienune 1, npu3Ma, nupamuaa, Gurypa u
NOBEPXHOCTh BpalICHMs], HMUJIMHAP, KOHYC, map, cdepa, MIomaib
cepbl, MJIOLMEAAb MOBEPXHOCTH NHUPAMUIBI, MPU3MBI, KOHYCA,
HUJMHIpa, O00BeM Ky0a, MpsSMOYTOJBHOTO Tapajliesienunesaa,
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NUpaMUJIbl, TPU3MbI, UWIUHIpa, KOHYyca, IlIapa, pa3BepTKa
MOBEPXHOCTH, CEYEHUsS] KOHyCa U LUWIMHAPA, NapajuieIbHble OCH WIH
OCHOBaHMUIO, CEUEHHE IIapa, IUIOCKOCTh, Kacamwmasicsa cepsl,
UWJIMHIpa, KOHYCa; YMEHUE CTPOUTh CEUYEHHUE MHOTOIPAHHUKA,
M300pakaThb MHOTOT'PAHHUKH, (DUTYpPHl U TOBEPXHOCTH BpAILECHUS, UX
CEYEHHMs, B TOM YHCJI€ C TOMOIIBIO 3JIEKTPOHHBIX CPEJCTB; YMEHUE
MPUMEHSATh CBOWCTBA TEOMETPHUYECKUX (PUTYp, CaMOCTOSTEIHHO
dbopMyIUpoBaTh OMNpeAeNieHUs] M3y4aeMblx (UTyp, BBIIBUTATh
TUIOTE3bl O CBOMCTBAX U TMPHU3HAKAX TE€OMETPUYECKUX Quryp,
O00OOCHOBBIBaTh ~ WJIM  OIPOBEpraTb HUX; yMEHUE MPOBOJIUTH
Kiaccuukanuio (GUTyp TO PA3THYHBIM TMPU3HAKAM, BBIMOIHATH
HEO0OXOMMbIE JOTIOJHUTENbHBIE TOCTPOEHUS

11

YMeHue omnepupoBaTh NOHATHUAMU: JIBUKEHHE B IPOCTPAHCTBE,
napaJuIeIbHbIA IEPEHOC, CAMMETPUS Ha IJIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHUE MOJ00MS, MOJO0OHBIE (DUTYpBI; yMEHHE
pacrmo3HaBaTh paBHBIE U MOI0OHBIE GUTYPHI, B TOM YHCIIE B IPUPOJIE,
UCKYCCTBE, apXUTEKTYPE; UCIOJIb30BATh T€OMETPUUECKHE OTHOLLICHUS
IpU pEeUICHUM 3ajiay; HaXOJIUTh F€OMETPUUECKHUE BEIUYUHBI (IUIMHA,
yroJj, IJowWaas, 00beM) IPHU PEHICHUH 3aJad U3 JAPYTUX YUYEOHBIX
OpeIMEeTOB W W3  pEallbHOM  KU3HU; YMEHHE  BBIYHCIATH
reOMEeTPHUYECKHUE BEIMUMHBI (JTTHHA, YTOJ, TUIOIIa b, 00BhEeM, TJIOIa1b
MOBEPXHOCTH), MCHOIb3Yysl M3y4YEHHbIE (POPMYJBI U METO/AbI, B TOM
yycie: IUIOW@Ab TOBEPXHOCTH MUPAMUJBI, TPU3MBI, KOHYcCa,
UWIMHApA, IUomans cdepbl; 00beM Kyba, MOPIMOYTOJIbHOTO
napajuieNienunena, MUpaMuabl, MPU3MBI, MWIHHIpA, KOHYca, Iapa;
yMEHHUE HaXOJUTh OTHOIIEHHUE 00BEMOB TTOI00HBIX QUTYP

12

YMeHHe omnepupoBaTh MOHATHAMU: NPSAMOYIOJbHAs CUCTEMA
KOOPJIMHAT, BEKTOP, KOOPANHATHI TOUKH, KOOPJAUHATHI BEKTOPA, CyMMa
BEKTOPOB, IPOM3BEICHUE BEKTOPA HA YUCIIO, PA3JIOKEHUE BEKTOPA T10
0a3ucy, CKaJlsipHOE MPOU3BEACHHUE, BEKTOPHOE NMPOU3BEICHHUE, YTroil
MEXIYy  BEKTOpaMH; yMEHUE  HCHOJb30BaThb  BEKTOPHBIA U
KOOPJIMHATHBINA METOJI JUIsl pelIeHUs] TEOMETPUUECKUX 3a7a4d U 3a/1a4y
JPYTUX YYEOHBIX MPEIMETOB

13

YMeHue BbIOUpATh MOIXOIANIUNA METON JUIsl PEUIeHUs 3a/layu;
IMOHMMAHWE 3HAYMMOCTH MATEMATHUKH B WU3YYCHUHU IPUPOJHBIX H
OOILIECTBEHHBIX MPOLECCOB U SBJICHUH; YyMEHUE pacro3HaBaTh
MPOSIBJICHUE 3aKOHOB MAaTE€MAaTHUKH B MCKYCCTBE, YMEHUE NPUBOIUTH
MPUMEPBl MATEMATUYECKUX OTKPBITUA POCCUMCKOM W MHUPOBOU
MaTeMaTUYECKOU HAYKH
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IlepeueHb 3JIEMEHTOB CO/lepKaAHUA, TPOBepsieMbIX HA EI'D mo maremaTuke

Kon IIpoBepsieMBlii IIEMEHT COACPKAHMS
1 Hucna v BBIYKCICHUS
1.1 Harypanpnbie u nesnple yncina. [Ipu3Haku 1eIMMOCTH HEIBIX YUCENT
1.2 Panmonaneueie uncna. OOBIKHOBEHHBIE M JACCSITHUYHBIC JPOOH, MPOLIEHTHI,
OeCcKOHEUYHBIE IEPUOANYECKUE ApoOH
1.3 ApudmeTryeckuii KOpPEHb HaTypaJIbHON CTCIICHMU. JlencTBus
¢ apu(pMeTUIECKUMHU KOPHSIMU HaTypaJIbHOM CTENEHU
1.4 Crenenp ¢ nenbiM nokasaresieM. CTENEHb ¢ pallMOHAJIBHBIM ITOKA3aTEIIEM.
CBoiicTBa CTENIEHU
1.5 CuHyC, KOCMHYC M TaHT'€HC YMCJIOBOI0 apryMeHTa. ApKCUHYC, apKKOCUHYC,
ApPKTAHT€HC YHCIIOBOI'O ApryMEHTA
1.6 Jlorapudm uncna. JlecsTuuHbIE U HaTypaibHbIE JJOTapu(MBbI
1.7 JeiicTBuTENbHBIC YKCiia. Apu(pMETHIECKUE ONepalui C JeHCTBUTEIbHBIMU
yucnamu. [TpubimxeHHble BBIYUCIECHHS, TpaBUila OKPYTIEHUs, MPUKUIKA U
OLICHKA PEe3yJIbTaTa BIYUCICHUN
1.8 [IpeoOpazoBaHue BBIPAKEHUI
1.9 KomruiekcHsle uncna
2 YpaBHEHUS U HEPABEHCTBA
2.1 Llenbie u 1poOHO-pallMOHANTBHBIE YPABHEHUS
2.2 HppauunonanbHbie ypaBHEHUS
23 TpuronoMerpryeckue ypaBHEHH
24 [Toka3zaTenbHble ¥ JOrapu(pMUUECKUE YPABHEHUS
2.5 [enbie u IpoOHO-paIMOHATLHBIE HEPABEHCTBA
2.6 HNppannonansHble HEPAaBEHCTBA
2.7 [TokazaTenbHbIC U TOTapUMUYECKIE HEPABCHCTBA
2.8 TpuronoMeTpuueCcKre HepaBEeHCTBA
29 CucTeMbl 1 COBOKYITHOCTH YPABHEHUI U HEPABEHCTB
2.10 | YpaBHeHUs1, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 | Marpuua cuctemsbl TMHENHBIX YpaBHEHUN. OTIPENEIIUTENh MATPULIBI
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3 OyHKIMU U TpapuKu
3.1 OyHkius, cnocoObl 3amanus QyHkiuu. [paduk QyHknuu. BzanmHO
oOparHble (QyHkuuu. YeTHble U HeueTHble ¢QyHKUuU. [lepmommueckue
byHKINHA
3.2 Ob6nacTh onpene’aeHuss 1 MHOXECTBO 3HaueHui ¢pynkuuu. Hynu ¢yHkuumu.
[TpoMexyTku 3HAKOMOCTOSIHCTBA. [IpOMEX)YTKH MOHOTOHHOCTH (DYHKIHUU.
Makcumymbl 1 MUHUMYMBbI (yHKUMU. HawmbGomnbinee u HamMmeHbIlee
3HaYeHUe PYHKIMU Ha IPOMEXKYTKE
33 CrenenHas (pyHKIMS ¢ HaTypalbHBIM U LIETbIM ITOKa3zareneM. Ee cBoiicTBa
u rpapuk. CBOMCTBa U rpauK KOPHS N-OM CTENEHU
34 Tpuronomerpudeckue pyHKINU, UX CBOWCTBA U IrpaduKu
3.5 [Toka3zaTenbHas u JorapupmMuyeckast QyHKIUU, KX CBOMCTBA U rpaduKu
3.6 Touku pa3peiBa. AcuMnTOTH Ipa@ukoB QyHKUMNA. CBOMCTBA (YHKIIHA,
HEIPEPBIBHBIX HA OTPE3KE
3.7 ITocienoBaTenbHOCTH, CIIOCOORI 3aTaHMS ITOCIIEAOBATSIEHOCTEH
3.8 Apudmernueckas U reoMerpuueckas mnporpeccuu. dopmyna CIOXKHBIX
IIPOLIEHTOB
4 Hauanma maTematnueckoro anaimsa
4.1 [IpousBoanas pyHkuuu. [Ipon3BoHbIe AeMEHTapHbBIX (YyHKIUH
4.2 [IpuMeHeHre TpOr3BOIHOM K UCCIIEIOBAHUIO (PYHKIIMI HA MOHOTOHHOCTh U
sKkcTpeMyMbl. HaxoxaeHune HauOONbIIEro M HAUMEHBLIETO 3HAYCHUS
(yHKLIHUU Ha OTPE3KE
43 [TepBooOpaznas. MuTerpan
5 MHoO»xecTBa U JIOTHKA
5.1 MHOXecTBO, onepauuy HaJl MHOKECTBaMH. J{narpamMmsl Ditsiepa — BeHna
5.2 Jloruka
6 BeposTHOCTh M cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTHKA
6.2 BepositHOCTB
6.3 Komb6unaropuka
7 I'eomerpus
7.1 @uUrypsl Ha INIOCKOCTH
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7.2 [IpsiMbIe ¥ IIIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHuKu

7.4 Tesa U MOBEPXHOCTHU BPAILICHUS

7.5 KoopanHaTel 1 BEKTOpBI
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